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SECTION  OF  OBSTETRICS  AND  GYNJCOLOGY. 


PRESIDENT'S   ADDRESS. 
E.    T.    Thring,    F.R.C.S.,    Eng.,    Sydney. 

The  past  twenty  or  twenty-five  years  have  been  strenuous  ones,  and  full 
of  events,  even  more  for  the  surgeon  than  for  the  physician.  The  rate  of 
progress  has  been  almost  breathless  since  we,  as  surgeons,  began  to  under- 
stand and  appreciate  the  wide  extent  of  new  ground  opened  to  us  by  the 
practical  application  of  bacteriology  to  surgery  which  we  owe  to  Lord 
Lister. 

It  is  just  because  of  this  rapid  and  restless  movement  of  advance,  which 
of  necessity  has  meant  many  false  starts,  much  premature  generalization, 
and  jumping  to  hastily-reached  conclusions,  that  it  seems  worth  while, 
from  time  to  time,  to  pause  and  review  the  position,  to  winnow  away  the 
chaff  of  ill-constructed  theories,  and  see  what  our  real  gains  are  in  the 
way  of  solidly  established  facts. 

We  are  assembled  here  as  a  section  of  the  present  Congress  to  discuss 
gynaecological  and  obstetric  matters.  It  is  when  I  look  back  to  mv  time 
of  residence  in  hospital,  as  house  surgeon  and  house  physician,  that  I 
realize  how  much  has  happened  in  the  last  quarter  of  a  century.  Less 
than  twenty  years  ago  the  honorary  officers  in  charge  of  the  departments 
of  obstetrics  and  gynaecology  were  termed  honorary  physicians,  yet  by 
force  of  the  wave  of  advance,  already  making  itself  felt,  they  were 
allowed  to  perform  certain  operations. 

"  Gynaecology  "  was  a  thing  by  itself,  ringed  around  by  a  fence 
of  more  or  less  mysterious  empiricism,  and  the  gynaecologist  was  looked 
upon  with  a  good-natured,  but  almost  contemptuous,  tolerance  by  the 
general  surgeon.  Somewhat  before  this  time,  however,  the  beginning  of 
abdominal  surgery,  as  we  know  it  to-day,  had  been  recorded,  and  the 
pioneers  were  gyncccologists,  who — even  before  the  work  of  Lister,  enabled 
us  to  regard  the  peritoneum  as  a  friend,  and  not  as  an  enemy  to  be  feared — 
had  ventured  to  deal  with  abdominal  and  especially  pelvic  tumours,  not  in 
an  accidental  way,  but  by  carefully  planned  operation.  In  this  connexion 
the  names  of  Ephraim  MacDowell  and  Spencer  Wells  can  never  be  for- 
gotten. Gynaecologists  showed  the  way,  but  instead  of  grasping  the  full 
significance  of  the  situation,  and  realizing  that  a  new  era  had  commenced 
. — that  gynaecology  was  only  a  part  of  the  much  wider  field  of  abdominal 
surgery — the  gynaecologist  of  twenty  years  ago  allowed  himself  to  be,  as 
it  were,  pushed  back  into  the  female  pelvis  by  the  general  surgeon,  and 
was  told  to  stop  there,  which  he  did,  hampered  and  tied  bv  tradition. 

I  am  well  aware  that  the  views  I  hold  are  regarded  as  unorthodox  by 
some  gynaecologists  and  by  many  general  surgeons  ;  in  fact,  I  almost  feel 
that  I  am  here  under  false  pretences  when  I  say  that  there  should  be  no 
such  person  as  the  gynaecologist  pure  and  simple,  but  that  we  should  look 
upon  abdominal  surgery  as  our  field,  of  which  the  '■'  diseases  peculiar  to 
women  "  form  a  part  only,  but  a  very  important  part.  The  most  serious 
and  important  operative  procedures  in  gynaecology  are  some  of  the  most 
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difficult  of  abdominal  operations.  The  technique  required  in  dealing  with 
the  lower  part  of  the  abdominal  cavity  and  its  contained  organs  is  precisely 
the  same  as  that  required  tor  the  upper  part  of  the  abdomen.  The  gynae- 
cological operator  must  be  prepared  to  deal  with  pathological  conditions, 
not  only  involving  the  uterus  and  its  apj)endages,  but  also  the  vermiform 
appendix ;  he  must  be  prepared,  if  necessary,  to  perform  various  operations 
upon  the  intestinal  canal — for  instance,  enterostomy,  enterectomy,  and  in- 
testinal anastomosis.  It  seems  to  me  to  be  utterly  illogical  that,  because 
of  tradition,  he  should  be  expected  not  to  extend  his  field  of  operation 
higher  than  the  umbilicus.  When  gynaecology  is  more  generally  recognised 
as  being  simply  a  part  of  abdominal  surgery,  then  we  shall  get  even  better 
results  than  we  do  now.  It  will  mean  that,  as  a  wider  view  is  taken, 
the  necessity  for  a  wdder  and  more  thorough  training  as  an  abdominal 
surgeon  will  be  recognised.  It  is  surely  time  for  us  to  realize  that  the 
surgery  of  the  female  pelvis  and  generative  organs  is  based  upon  the  same 
general  principles  as  those  wdilch  guide  us  in  dealing  with  diseases  of  the 
niipendix,  of  the  gall-bladder,  of  the  stomach,  or  the  kidney,  not  only  of  a 
woman,  but  of  a  man. 

]\Iost  people  will,  I  think,  concede  that  to  deal  satisfactorily  and  suc- 
cessfully with  pathological  conditions  inside  the  peritoneal  cavity  requnes 
a  special  and  prolonged  training.  By  "  successfully  "  I  do  not  mean 
that  the  patient  leaves  the  operating  table  aliVe,  and  then  goes  through  a 
prolonged  and  tedious  convalescence,  with  possiblv  one  or  more  rpappear- 
ances  ujxin  the  operating  table  during  that  time,  but  that  the  opentive 
procedure,  having  been  carefully  thought  out  and  planned,  is  so  executed 
by  a  trained  hand  that,  in  the  vast  majority  of  cases,  the  convalescence 
is  rapid,  and  the  "cure"  a  real  one.  If  such  a  view^  were  more  gener- 
ally taken  of  gynaecological  work,  advance  would,  I  believe,  take  place  on 
surer  lines — there  would  be  fewer  instances  of  jumping  to  conclusions  on 
insufficient  evidence.  New  and,  as  their  authors  believe,  improved  opera- 
tive procedures  would  be  less  numerous,  but  they  would  stand  the  test  of 
time  and  experience,  instead  of  having  a  vogue  for  a  relatively  short 
period,  and  then  fading  into  oblivion  simply  because  they  were  originated 
as  the  result  of  a  lack  of  knowledge  of  facts  and  of  the  general  prin- 
ciples which  should  be  the  groundwork  of  all  surgery. 

It  is  easy  to  give  instances  of  such  badly  conceived  work.  Take  the 
operation  of  suspension  of  the  fundus  uteri  to  the  anterior  abdominal  wall 
in  cases  of  simple  retroversion  and  flexion  of  the  uterus,  uncomplicated  by 
pelvic  adhesions,  or  that  of  anterior  vaginal  fixation  in  similar  cases.  In 
both  instances  gross  and  quite  unnecessary  anatomical  violence  is  done,  and 
there  is  an  utter  failure  to  realise  that  surgery,  to  be  good  and  sound,  must 
first  of  all,  be  on  conservative  lines,  as  far  as  the  condition  calling  for  inter- 
ference allows.  The  same  lack  of  knowledge,  and  of  wide  and  sound 
training,  leads  to  the  condemnation  of  methods  which  in  themselves  are 
sound  and  gi\e  good  results,  because  the  underlying  reasons  are  not  thor- 
oughly under-stood.  For  instance,  no  operation,  provided  it  is  properly 
done  and  the  case  properlv  selected,  gives  better  and  more  permane-at 
results  than  that  of  shortening  the  round  ligaments  in  the  inguinal  canals 
when  applied  to  certain  suitable  cases  of  retroversion  and  flexion  of  the 
uterus.  But  how  often  has  it  been  done  in  an  utterly  unsuitable  case. 
possibly  where  pelvic  adhesions  existed,  fixing  the  uterus?  A  bad  and 
unsatisfactory  result  followed,  and  the  operation  was  condemned  instead 
of  the  operator.  Again,  thirteen  years  ago,  when  a  more  radical  and 
logical   operative  treatment  of  uterine   cancer   was   advocated — practically 


an  identical  procedure  to  that  now  known  as  "  Wertheim's  operation" 

it  was  tried  by  some  operators  who  were  not  possessed  of  the  necessar\- 
anatomical  knowledge,  with,  of  course,  disastrous  results ;  and,  as  a  con- 
sequence, the  operation  was  condemned  by  these  gentlemen.  It  was  said 
that  the  operation,  as  first  suggested,  and  soon  afterwards  carried  out,  was 
impossible  for  anatomical  reasons,  also  that  it  must,  if  done  at  all,  result 
in  an  appalling  primary  mortality,  and  so  was  condemned,  practically 
without  trial,  except  by  its  first  advocates,  until,  some  six  years  later,  it 
was  brought  into  prominence  and  established  by  Wertheim,  who,  it  should 
be  remembered,  had  previously  been  a  strong  opponent.  It  is  interesting 
now  to  see  papers  written  in  support  of  "  Wertheim's  operation  "  bv 
gynaecologists  who,  ten  or  twelve  years  ago,  had  nothing  but  condemnation 
for  any  operative  treatment  of  uterine  cancer  than  either  sharp-spooning, 
supra-vaginal  amputation  of  the  cervix  or  vaginal  hysterectomy.  Had 
these  gentlemen  possessed  the  requisite  anatomical  knowledge,  as  well  as 
a  wider  training  in  pathological  anatomv  and  in  the  principles  of  surgery, 
they  would  probably  ha\e  adopted  the  more  radical  method  years  ago,  and 
so  many  unfortunate  victims  of  uterine  cancer,  upon  whom  less  radical 
methods  were  practised  during  those  years,  and  in  whom  recurrence  took 
place,  would,  at  all  events,  have  had  a  far  better  chance  of  non-recurrence. 

I  would  plead  therefore  for  a  broader  stand-point,  and  a  wider  and 
more  thorough  training  in  connexion  with  matters  gvnaecological.  There 
is  surely  room  for  improvement  when  one  can  look  round  and  see  the 
results  of  ill-planned  and  badlv  carried  out  operations,  more  especially 
in  abdominal  and  gynaecological  work.  How  often  does  one  see  disastrous 
results  following  upon  a  lack  of  knowledge  of  anatomical  facts  and  f^f 
pathological  processes,  even  as  far  as  they  are  at  present  known  and  under- 
stood ! 

We  are  so  accustomed  to  be  told  of  the  wonderful  strides  that  have  been 
made  during  the  past  twenty  years  that  there  is  perhaps  a  danger  of  our 
becoming  complaisant  and  self-satisfied,  and  this  is  my  justification  for 
asking  you  to  look  at  the  other  side. 

There  is,  it  seems  to  me,  a  great  deal  of  slovenly  work  done,  charac- 
terised by  a  lack  of  thoroughness,  and  we  as  surgeons  suffer  as  well_  as  our 
patients,  although  in  a  different  way.  Again,  a  fashion  has  arisen  of 
late  years  which  can,  I  think,  only  be  condemned  by  those  amongst  us  who 
are  really  thoughtful  for  the  best  interests  of  our  patients,  towards  whom 
we  are  placed  in  a  position  of  trust.  I  refer  to  that  truly  deplorable 
practice  which  has  become  so  general  amongst  operators,  namely,  operating 
against  time.  While  fully  recognising  that,  in  abdominal  work  especi- 
ally, there  should  be  no  waste  of  time,  no  unnecessary  prolongation  of  intra- 
abdominal manipulations,  or  of  the  time  during  which  the  patient  is  under 
the  influence  of  anaesthesia,  I  do  most  strongly  maintain  that  the  only  clock 
against  which  we  should  work  is  the  patient's  heart.  This  applies  both 
to  operations  done  under  general  anaesthesia  and  spinal  analgesia.  Pro- 
vided that  the  patient's  condition  allows,  all  work  should  be  thoroughly 
done  and  carefully  finished.  If  this  be  so,  the  final  and  remote  results 
of  abdominal  operations  will  be  far  more  satisfactory  to  the  patient  than 
is  now  so  frequently  the  case.  Unfinished  work  inside  the  peritoneal  cavitv 
leads  to  post-operative  discomfort  and  pain,  and  not  seldom  to  the  neces- 
sity for  a  second  operation  where  the  one  should  have  sufficed.  Careless 
suturing  of  the  abdominal  wall  is  still  a  cause  of  ventral  hernia,  a  thing 
which  should  be  of  extremely  rare  occurrence.  As  a  double  instance  of  the 
faults  about  which  I  have  just  spoken,  I  will  refer  to  a  case  which  recently 


came  umler  my  own  observation.  A  patient  came  into  my  hands  wliose 
appendix  had  been  removed  some  four  or  five  years  ago  by  a  well-known 
surgeon  in  England.  It  was,  in  the  first  instance,  a  perfectly  simple 
appondi(."ectomy — no  concretion,  no  suppuration  or  gangrene  of  the  appen- 
dix. The  patient  was  in  a  position  to  obtain  the  best  possible  surgical  and 
nursing  skill.  The  operation  was  done,  and  immediately  afterwards  the 
operator  interviewed  the  waiting  friends,  reassured  them  as  to  the  safety  of 
the  sufferer,  and  proudly  called  attention  to  the  fact  that  a  bare  twenty 
minutes  had  elapsed  from  the  time  of  the  patient's  entry  int?)  the  operating- 
room  and  his,  the  operator's,  departure  from  it.  He  also  specially  em- 
phasized that  "  his  method  "  was  superior  to  that  usuallv  adopted,  inas- 
mucli  as  it  assured  the  restoration  of  the  abdominal  wall  to  practically  its- 
former  condition  of  strength,  so  avoiding  the  risks  and  inconveniences  ot 
post-operative  hernia.  The  wound  did  not  heal  by  "  first  intention." 
There  was  more  or  less  continuous  discomfort  about  the  scar  region  up  to 
the  time  of  the  second  operation.  On  examining,  I  found  a  cicatrix  six 
and  three-quarter  inches  in  length  over  the  outer  border  of  the  right  rectus 
muscle;  there  was  a  small  hernial  aperture  towards  the  lower  end.  On 
operating  for  the  second  time  it  was  found  that  the  original  suturing  had 
been  done  in  such  a  way  that  the  anterior  layer  of  the  rectus  sheath  had  not 
been  .secured  at  all,  the  inner  cut  edge  had  retracted  inwards,  and  careful 
dissection  was  required  to  secure  and  free  it.  There  were  also  adhesions 
between  the  caecum  and  the  peritoneal  aspect  of  the  cicatrix.  Had  the 
operator  Ijeen  more  intent  upon  doing  careful  and  finished  work  than  upon 
speed)  operating,  the  result  would  most  probably  have  been  perfectly  satis- 
factor\  both  to  the  patient  and  surgeon.  Instead  of  this,  the  patient  not 
unnaturally  feels  a  grievance  against  the  first  operator,  and  has  had  to 
submit  to  the  risks  and  inconveniences  of  a  second  abdominal  section. 

How-  often  does  one  hear  the  remark,  "  Ah  !  but  you  should  see  '  So-and- 
so  '  do  a  hysterectomy  in  (say)  fourteen  minutes,"  as  though  that  was  the 
principal  object  for  which  the  operation  was  done,  rather  than  that  the 
patient  should  not  only  make  an  immediate  recovery,  but  should  be  well  and 
free  from  troubles  and  disabilities  as  the  result  of  the  operation  at  the  ex- 
piration of  five,  ten,  or  more  years. 

The  anatomical  arrangements  of  the  parts  dealt  with  in  gynaecological 
work  are  so  complex  that,  in  order  to  do  truly  conservative  surgery,  there 
must  be  no  hurry  and  undue  haste,  as  opposed  to  carefully  finished,  but 
rapiti,  work,  unless  the  operator  is  dri\en  bv  the  exigencies  of  the  patient's 
general  or  cardiac  condition.  Too  often,  I  fear,  the  principle  that  all  good 
surgery  must  be  on  conservative  lines  is  forgotten.  By  conservative  surgery 
I  do  not  mean  the  preservation  of  a  hopelessly  damaged  organ,  or  part  of  an 
organ — that  is  bad  surgery — hut  the  minimum  amount  of  interference  really 
required,  together  with  the  most  complete  restoration  of  the  normal  anatomi- 
cal relations  of  the  parts  forming  the  area  of  operation  as  is  possible  to 
the  surgeon  under  the  circumstances  of  each  individual  case.  To  do  this 
one  must  be  prepared  to  mudif  v  the  general  plan  of  operation  in  each  case, 
and  this  involves  an  accurate  knowledge  of  anatomical  facts  and  general 
surgiral  principles,  as  opposed  to  the  servile  carrying  out  the  "steps"  of 
an  operation  as  written  and  recorded  by  anv  indi\idual  teacher  of  surgery. 

Each  one  of  us  goes  through  a  process  of  evolution.  At  fir.st,  he  prob- 
ably does  as  others  tell  him — he  copies.  Some  stay  at  that ;  others  pro- 
gress, or,  at  all  events,  strive  to  do  so.  They  do  not  remain  satisfied  with 
things  as  they  find  them,  but  .strike  out  on  new  lines  ;  then  it  is  that  the 
per.sonality  tells,  and  also  the  nature,  as  to  extent  and  thoroughness,  of  the 


preliminary  training.  If  tl:iat  training  has  been  sufficiently  wide  and 
sound,  there  will  be  real  progress,  and  very  few  false  leads  will  be  made. 
There  will  be  no  premature  generalization,  but  a  careful  ranging  of  ascer- 
tained facts  leading  to  accurate  forecasts,  and  the  net  result  will  be  progress 
and  benefit  to  our  patients. 

For  instance,  many  of  us  were  trained  up  with  the  firm  belief  that 
pessaries  of  various  kinds  and  types  were  a  necessary  and  constant  factor 
in  the  proper  treatment  of  uterine  displacements,  more  especially  retro- 
•displacements,  and  the  various  degrees  of  prolapse.  Now,  with  some  of 
us,  it  is  the  rare  exception  to  use  a  pessary.  We  realize  that  there  are 
■other  and  far  more  satisfactory  means  of  dealing  with  such  cases,  and, 
moreover,  that  it  is  onlv  in  a  very  small  minority  that  cures  can  be  effected 
by  these  means.  We  go  a  step  further,  and  understand  that,  in  very  many 
such  instances  of  uterine  dislocation,  a  woman  so  suffering  may  be  made 
comparatively  comfortable  for  vears,  even  up  to  the  meno-pause ;  yet  a 
real  cure  has  not  been  effected.  For  when  the  atrophic  changes  which  ac- 
company the  meno-pause  take  place,  the  pessary — no  matter  of  what  kind — 
becomes  more  and  more  inadequate^  and  the  unfortunate  woman  suffers 
from  that  most  miserable  condition — uterine  and  vaginal  prolapse,  more  or 
less  complete.  Had  a  properly  planned  scheme  of  operative  treatment, 
based  upon  accurate  anatomical  knowledge,  and  designed  to  restore,  as  far 
as  possible,  the  damaged  and  dislocated  organs  to  their  normal  state  and 
position,  been  done  vears  before,  the  final  condition  of  miser\-  would  not 
have  been  reached,  and  a  much  less  severe  surgical  procedure  would  have 
sufficed  than  is  now  required,  and  also  at  a  time  of  life  when  the  patient 
was  better  able  to  stand  it.  Besides  which,  vears  of  suffering  and  discom- 
fort would  have  been  avoided. 

I  fear  that  you  wilL  look  upon  me  as  a  rank  pessimist  should  I  continue 
to  speak  as  I  have  been  doing,  therefore  let  us  turn  to  the  probable — nav, 
•certain — direction    in    which    we    must    look  for  advance  in  the  future. 

It  almost  seems,  although  it  would  be  rash  to  attempt  to  speak  dogmatic- 
ally, as  though  we  had  nearly  reached  the  limits  of  purely  operative  pro- 
cedure within  the  abdomen. 

Future  progress  must,  to  a  great  extent,  lie  in  the  perfection  of  our 
technique,  and  in  the  utilization  of  the  knowledge  placed  at  our  disposal 
by  the  work  of  the  bacteriologist. 

Such  work  as  that  of  Sargent  and  Dudgeon  on  the  "  Bacteriology  cf 
the  Peritoneum  "  is  invaluable  to  us  as  abdominal  surgeons.  It  is  be- 
coming more  and  more  obvious  that,  as  gynaecologists  and  obstetricians,  the 
more  we  know  about  bacteriolog\-  and  serum  therap\-,  the  better  we  shall  be 
able  to  cope  with  the  various  infective  processes  which  are  associated  with 
peritoneal  surgery  and  post-partum  conditions.  As  far  as  obstetrics  are 
concerned,  the  details  of  labour  and  the  necessary  manipulations  are  not 
likely  to  alter  in  our  time.  Progress  and  improvement  in  obstetrics  must 
be  sought  in  the  improvement  of  our  patients'  environment,  and  especially 
in  the  treatment  of  the  .septic  accidents  which,  even  now,  too  frequently 
follow  what  is  a  normal  physiological  function.  Here  it  seems  that  our 
line  of  progress  must  be  made  under  the  guidance,  and  with  the  co-opera- 
tion, of  the  bacteriologist.  I  am  glad  to  see  that,  in  our  Programme  of 
Proceedings,  the  question  of  the  treatment  of  post-partum  sepsis  is  to  come 
up  for  consideration  and  debate. 

By  the  assistance  of  the  bacteriologist,  we  are  enabled  to  ascertain  with 
absolute  accuracy  the  nature  of  the  organism  which,  in  any  case  of  post- 
partum sepsis,   is  at  the  root  of  the  trouble.        While  by  no  means  losing 
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siglit  of  the  primary  importance  of  preventiori.  ns  npplied  to  the  septic 
accidents  of  the  puerperiiim,  nor  to  the  great  \alue  and  absolute  necessity 
of  carefully  planned  and  executed  surgical  treatment,  an  accurate  know- 
ledge of  the  nature  of  the  invading  micro-organism  is  of  the  utmost  use 
and  importance.  It  enahles  us  to  be  far  more  sure  in  our  prognosis,  if  we 
know  whether  the  infection  is  due  to  a  staphylococcus  or  a  streptococcus. 
Also,  we  are  now  in  a  position  to  utilize  the  vaccines  suitable  to  each  indi- 
vidual case  ;  and,  although  we  are  only  ujwn  the  threshold  of  serum  therapv, 
still,  even  now,  it  has  proved  to  be  an  in\aluable  aid  in  the  treatment  of 
these  most  serious  and  distressing  cases  of  post-partum  sepsis. 

Gentlemen,  I  promised  that  my  remarks  should  be  brief;  I  will  there- 
fore conclude  by  summarizing  thus: — It  is  necessary  that  we  should  recon- 
sider the  position  of  gynaecology  and  obstetrics — Firstly,  as  to  its  relation  to 
general  surgery  and  medicine ;  secondly,  as  to  the  training  necessary  for 
those  who  practise  it ;  and,  thirdly,  as  to  th<=-  probable  line  or  lines  cf 
advance  in  the  immediate  future. 

I  am  quite  well  aware  that  the  position  I  have  taken,  and  the  views  I 
hold,  will  not  meet  with  general  acceptance,  at  all  events  now;  but  I  am 
convinced  that  progress  and  development  will  take  place,  and  continue  along 
the  lines  I  have  indicated. 


FIBROID  TUMOUR  OF   THE  UTERUS 

J.  A.  G.  Hamilton,  B.A.,  M.B.,  L.R.C.S., 

Hon.  Gynaecologist,  Adelaide  Hospital ;  Lecturer  on  Gynaecology,  Adelaide 
University;  Hon.   Medical  Officer,  Queen's  Maternity  Home,  Adelaide. 

A  careful  consideration  of  the  facts  presented  by  the  recent  literature 
on  fibromyomata,  combined  w'ith  our  own  experience,  ought,  I  think,  to 
convince  any  one  w'ith  an  open  mind  that  the  classical  teachings  con- 
cerning the  prognosis  of  uterine  fibroids  have  not  stood  the  test  of  time, 
and  as  the  result  of  extended  and  practical  experience  these  neoplasms  are 
now  considered  to  be  dangerous  to  life,  and  are  frequently  the  cause  of 
chronic  invalidism.  It  used  to  be  taught  that  fibroid  tumours  of  the 
uterus  were  benign  growths  which  produced  but  few  symptoms,  "nd  which, 
after  the  menopause,  underwent  retrograde  changes,  becoming  smaller,  or 
disappeared,  and  that  the  chief  danger  was  that  they  occasionally  pro- 
duced dangerous  or  even  fatal  haemorrhage  from  the  uterus.  While  it  is 
true  that  even  a  large  fibroid  may  cause  no  marked  symptoms  dirring 
menstrual  life,  that  these  neoplasms  may  atrophy  or  disappear  at  the 
menopause  or  after  pregnancy,  that  a  sub-mucous  tumour  may  eventually 
be  expelled  as  a  fibroid  polyp,  it  is  also  equalh-  true  that  these  results 
are  the  exception,  and  not  the  rule,  and  that  death  may  occur  while  the 
patient  vainly  waits  for  such  favorable  ending  to  her  condition  ;  besides, 
this  comparative  favorable  and  exceptional  course  condemns  a  woman  to 
a  life  of  invalidism,  more  or  less  marked,  through  the  years  which  should 
be  the  most  useful  and  active  of  her  existence.  The  menopause  mav  be 
delated  for  five,  ten,  or  fifteen  years,  or  it  may  be  indefinitely  postponed, 
and  even  after  it  has  occurred,  in  many  cases  the  fibroid  continues  to 
gprow,  and  may  take  on  some  serious  form  of  degeneration.  The  reasons 
for  the  dangerous  outlook   in   uterine   fibroids  is  not   difficult  to  discover 


\vhen   we  consider  the  effect  of  the  tumour  on  neighbouring  and   distant 
organs,  the  secondar\-  degenerative  changes  in  the  growth  itself,   and  the 
persistent  and  exhaustive  haemorrhages  which  produce  organic  changes  in 
the  heart  and  kidneys,  &c. ;  the  danger  of  the  oviducts  becoming  intected 
must   also  be  considered.      With   fibroid   tumour  of   the   uterus,    there   is 
always  relative  sterility,   and  if  conception  does  occur,   there  is  a  danger 
of  abortion  or  premature  labour,   and  if  the  pregnancy   siiould  go  to  full 
time,    the    delivery    of    the    child    through    the    natural    passage    may    be 
rendered   difficult,  or  even   impossible,   on   account  of  mechinical   obstruc- 
tion,   caused   b}-   the  tumour.      Noble  has   published   the   most  exhaustive 
report,   dealing  with  the  necessity   for  early  operation  in  uterine   fibroids. 
His  study  is  founded  on  4,880  cases  collected  from  the  published  records 
of  many  g\n3ecological  surgeons.      He  finds  that  life  is  directly  threatened 
in   about   14   per   cent,   of  these  tumours,    and  he  contrasts  this  estimate 
with    the    much     lower     operative     mortality     which     obtains     now-a-davs. 
Sarcome,    he   says,    complicates  or   ensues   in   nearly    2  per   cent,    of   the 
cases,   cystic  degeneration  in  between   2   and  3   per  cent.,   cardio- vascular 
changes   present   in   o\er  half  the  cases,   and,    as   the  author  points  out, 
materially    increase   the   operative   mortality    when    surgical    measures    are 
long-  delayed.      Xoble   found  that   in   11   to  24  per  cent,   of   these  cases 
there  existed  some  extra  uterine  condition  which  in  itself,   if  left  alone, 
would  have  proved  fatal  to  the  patient.     Bland- Sutton  lays  special  stress 
on  the  folly  of  waiting  for  the  menopause  in  the  hope  that  the  symptoms 
may  be  ameliorated  or  cured,   and  points  out  that  it  is  precisely  at  this 
time    that    grave    complications    are    most    likely    to    be    feared,    and    the 
cessation  of  haemorrhage,   even  when  it  does  occur,  only  removes  one  of 
the   dangers   incidental   to   these   tumours.      From    a    series   of    506   cases 
degenerations  were  found  114  times,  and  in  65  per  cent,  of  the  114  cases 
the  degenerations  took  place  after  the  age  of  40  years,   at  or  about  the 
menopause.      The   factor   of   mortality    in   the   operation   of   hysterectomy 
for  fibroids  of  the  uterus  is  an  important  one.     A  review  of  the  current 
medical    literaturePdiscloses    several    pertinenc    articles    dealing    with    the 
question,   which  w'ould  seem  to  show  that  the  operation  is  still  attended 
with  considerable  mortality.     It  is  most  gratifying  to  note,   however,  that 
in   mostly    all   of   the   large   series   of  cases   far   better   results   are  being 
obtained  in  the  last  two  or  three  years,  as  compared  with  those  of  onlv  a 
few    years    previoush'.      This    is    no    doubt    largely    due    to    an    increased 
experience,  with  added  skill  in  the  performance  of  the  operation,  a  more 
perfect    surgical    technique,    combined    w^ith    more    careful    asepsis.       Of 
special   importance  is  operation  early,    before   degenerative  changes   have 
taken    place    in    the    fibroid    growth,    as    well    as    in    the    cardio-vascular 
apparatus.      The   utter  uselessness  of   all   palliative  treatment   by    drugs, 
■electricity,  must  be  emphasized,   as  by   such  means  the  tumours  only  con- 
■  tinue  to' enlarge   until    they    become   adherent   to   neighbouring   structures, 
and  therebv  entail  a  much  more  difficult  and  extensive  operation.     Accord- 
ing to  the  statistics  so  carefullv  collected  bv   Noble,   he  has  come  to  the 
conclusion  that  about   25   per  cent,   of   the  women   with  fibroid  tumour  of 
the  uterus   would   die  of   some  of  the  various  complications  or   degenera- 
tions,  unless  operated  on.      Contrast  this  with  the  mortality  of  the  opera- 
tion  for   hvsterectomy    for   the.se   tumours,    which   might,    I   think,    be   put 
down    at    from    2    to    10    per    cent.,    according   to   the   experience   of    the 
operator,  the  severity  of  the  case,  or  whether  the  operation  in  done  before 
the  various  complications  and  degenerations  have  taken  place.     Hysterec- 
tomy   for    an    uncomplicated    fibroid    is    an    operation    which    should    be 
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attended  with  absolutely  no  mortality,  with  the  exception  of  the  "  unavoid- 
able calamities"  due  to  aiisesthesia.  and  indnnonarv  embolism,  &c.  Of 
course,  such  an  observation  only  applies  to  the  work  of  experienced  opera- 
tors, for  1  am  afraid  the  mortality  of  the  occasional  operator  is  as  high 
as  it  was  jo  years  ago.  Noble  gives  the  following  estimate  of  the  mor- 
tality of  operations  on  fibroid  tumours  of  the  uf^rus  : — For  supra-vaginal 
amputations  in  uncomplicated  cases,  i  per  cent.  ;  for  the  average  cases,  as 
seen  at  jMesrut.  J  to  3  per  cent.  ;  in  severely  complicated  cases,  10  to  20 
per  cent,  in  1905  Deaver  reported  219  supra-vaginal  hysterectomius  for 
fibroids,  with  20  deaths,  a  mortalitv  of  9.13  per  cent.  In  his  last  T05 
cases  he  only  lost  three,  a  mortalitv  of  2.85  per  cent.  Baldy,  in  the 
same  year,  reported  250  operations,  w'ith  21  deaths,  a  mortality  of  8.14 
per  cent.  ;  while  his  last  105  cases  show-ed  only  three  deaths,  or  2.85 
mortality.  Werder  reports  118  operations  by  the  abdominal  route,  with 
only  one  death.  Xoble  reports  85  supra-vaginal  amputations,  with  no^ 
deaths ;  -while  Howard  Kelly  reports  691  hystero-myomectimies,  with  a 
3.1  per  cent,  mortality.  I  must  confess  1  was  somewhat  disappointed 
w^hen  I  read  these  figures,  as  I  expected  to  find  a  much  smaller  death 
rate  at  the  hands  of  such  experienced  operators ;  but  I  feel  sure  the  next 
few  years  will  show  an  improvement  on  these  figures,  more  especially 
if  the  general  practitioners  will  recognise  the  importance  of  early  operation 
in  fibroid  tumours  of  the  uterus,  much  in  the  same  way  as  they  are 
beginning  to  recognise  the  importance  of  earlv  operation  in  appendicitis, 
for  we  all  know  that  increased  experience,  improved  technique,  and  early 
operation  has  made  a  wonderful  difference  in  mortalitv  of  appendix  opera- 
tions. When  I  looked  at  these  figures  I  congratulated  myself  that  1  was- 
fiirly  fortunate  in  mv  operations  for  fibroid  tumours  of  the  uterus. 
I  have  operated  on  124  consequetive  cases  of  this  disease,  with  two 
death.s — 108  were  done  by  the  supra-vaginal  method,  six  by  the  vaginal 
route,  five  by  panhysterectomy,  and  in  five  cases  a  m\omectomy  was  done. 
I  make  bold  to  think  that  even  these  two  deaths  might  ^ave  been  avoided. 
I  will  give  briefly  the  notes  of  these  two  cases.  Mrs.  A.,  5  para,  firsi 
seen  in  1900,  periods  come  every  20  days,  very  profuse,  lasting  seven  or 
eight  days.  An  examination  showed  a  fibroid  tumour  of  the  uterus  about 
as  large  as  a  closed  fist.  I  advised  hysterectomy,  but  her  usual  medical 
attendant  did  not  consider  it  necessary.  I  saw  her  again  in  1904.  The 
tumour  had  increased  to  the  size  of  a  child's  head,  she  had  only  aa 
interval  of  seven  to  twelve  days  between  her  periods,  which  were  very 
profuse.  Operation  was  again  urged,  but  her  medical  adviser  was  again 
against  it.  I  saw  her  again  in  1906.  She  Avas  then  profoundly  ansemic, 
with  a  lemon  coloured  skin,  a  hsemic  murmur,  and  almost  o^mstant 
haemorrhage.  At  last  lier  conservative-minded  medical  adviser  thought  an 
operation  called  for.  Hystero- myomectomy  was  performed  on  2nd  Sep- 
tember, 1.906.  Unfortunately,  there  was  a  double  uterine  artery  on  the 
right  side;  this  anomaly  was  not  noticed  in  ligaturing  the  vessel,  and 
there  was  a  good  deal  of  blood  lost  before  the  cause  was  found.  Owing 
to  her  very  poor  condition,  this  loss  upset  the  balance,  and  she  died  a  few 
hours  after  the  operation,  from  shock.  The  amount  of  blood  lost  would 
not  have  mattered  much  had  her  condition  been  different.  I  have  no 
doubt  the  cardio-va.scular  changes  brought  on  by  profuse  losses  for  eight 
years  accounted  for  her  death,  and  had  my  advice  been  followed  in  1900, 
or  even  1904,  I  feel  sure  I  would  be  able  to  report  one  death  less  in  my 
statistics. 
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(2).  Mrs.  P..  aged  28.  1  was  sent  for  to  see  her  in  the  country. 
She  was  six  months  pregnant  with  her  first  child.  An  examination  showed 
a  large  fibroid  attached  to  tlie  fundus  of  the  uterus,  filling  the  epigastrium 
and  pressing  against  the  diaphragm.  Other  fibroids  were  found  in  the 
lower  pole  of  the  uterus.  She  absolutely  refused  to  come  to  town  for  her 
operation,  so  I  was  compelled  to  operate  in  a  small  country  hospital  under 
difiicult  conditions.  The  large  tumour  attached  to  the  fundus  was  peduncu- 
lated and  easily  removed.  It  was  quite  as  large  as  the  pregnant  uterus, 
besides,  there  was  an  interligamentous  fibroid  about  the  size  of  a  closed 
fist  on  the  left  side,  and  another  about  the  size  of  a  cricket  ball  in  the 
posterior  wall  of  the  uterus.  Both  were  too  deeply  situated  for  enuclea- 
tion. Fearing  they  would  increase  still  more  as  pregnancy  went  on,  and 
from  their  situation  cause  mechanical  obstruction  to  labour,  1  did  a  supra- 
vaginal hysterectomy.  It  was  impossible,  under  the  circumstances,  to 
have  anything  like  perfect  aseptic,  and  she  died  on  the  third  day  from 
peritonitis.  Perhaps,  as  the  environments  were  so  unsatisfactory,  1  was 
over  zealous  in  doing  more  at  the  time  than  removing  the  pedunculated 
fibroid.  A  supra-vaginal  amputation  at  six  months  pregnancy,  combined 
with  fibroids,  is  a  rather  formidable  operation,  on  account  of  immense  size 
of  the  veins ;  but  I  think  if  I  had  her  in  my  own  hospital,  with  good 
surroundings  and  skilled  nursing,  I  might  haxe  saved  her  life.  My  six 
vaginal  hysterectomies  were  done  in  elderlv  women  with  small  fibroids 
and  a  capacious  vagina.  Two  of  the  panhysterectomies  were  done  for 
cervical  myoma  extending  almost  into  vagina.  In  the  other  three 
panhysterectomies  a  malignant  growth  either  ensuing  on  or  accompanying 
the  fibroid,  was  found.  In  one  case  a  sub-total  hysterectomy  had  been 
done  and  the  abdomen  closed.  On  examining  the  specimen  a  suspicious 
growth  was  found  in  the  endometrium.  A  microscopic  examination  showed 
this  to  be  malignant,  so  the  cervix  was  removed  by  the  vaginal  route  three 
days  later.  Since  that  I  have  made  a  point  of  getting  an  assistant  to 
examine  the  uterus  in  anv  suspicious  case  before  I  close  the  abdomen. 
Four  out  of  fi^■e  of  my  myomectomies  were  done  on  the  pregnant  uterus, 
and  in  no  case  did  the  operation  induce  labour.  P^om  my  experience  of 
fibroid  tumours  of  the  uterus,  I  have  come  to  the  following  conclusions:  — 

1.  That    a    large    percentage   of    fibroids    undergo    some    form    of 

degeneration,  but  the  majority^  about  64  per  cent.,  of  de- 
generations take  place  in  women  who  are  40,  or  more  than 
40,  years  of  age  ;  in  other  words,  at  or  after  the  menopause. 

2.  That  fibroid   tumours  of  the   uterus   and   visceral   degenerations 

are  found  associated  in  a  large  majority  of  cases. 

3.  That  young  women  who  are  anxious  for  maternity,   and  possess 

small  tumours  which  are  causing  no  marked  symptoms,  need 
not  be  subjected  to  an  immediate  operation ;  but  should  be 
instructed  to  report  for  examination  from  time  to  time,  and 
at  the  same  time  should  be  warned  that  conception  is  less 
likely  to  occur  than  in  a  well  woman,  and  if  it  does  occur 
she  is  more  likelv  to  abort,  and  that  the  tumour  will  grow 
more  rapidlv  during  her  pregnancy. 

4.  That   all   fibroids   which  are   producing  symptoms  regardless  of 

the  age  of  the  patient  and  that  all  fibroids  in  women  about 
or  after  the  menopause  should  be  removed  when  diagnosed, 
because  the  mortalitv  following  the  operation,  below  4  per 
cent.,  is  considerably  less  than  the  risk  of  carrying  the 
tumour. 
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'rii;U    the    present    rate    of    mortality    lur    operaliuns    for    fibro- 
lUNomaia   uteri   can   be  considerably   lowered   if  the^   are   re- 
moved before  the  many  degenerations  and  complications  of 
these    tumours    have   so   lowered    the    jjatient's    vitality,    that 
o^)eration  has  to  be  finally  done  when  the  general  conditions 
are    anything    but    favorable.      1    believe    most    of    us    have 
arrived  at  the  same  conclusions,   from  one  cause  or  another^ 
but  personally  I  do  not  deceive  myself  that  this  can  be  done 
with  a   1    per  cent,   mortality,  chiefly   on   account  of  what  is 
called    the    "unexpected    calamities."      The   earlier    we   get 
these  cases,  however,  the  better  will  we  be  able  to  cut  down 
the  percentage  of  deaths,   sudden  and  otherwise.      The   de- 
generations which  are  at  the  bottom  of  these  results,  be  the\ 
in  the  blood,  in  the  vessels,  in  the  lungs,  the  heart,  or  the 
tumour  itself,  must  have  a  beginning,  and  there  must  be  a 
point,    early    in    the    inception    of    the    disease,    when    their 
influence  is  at  a  minimum ;  the  earlier  we  operate  the  nearer 
we  come  to  this  point  of  safety.      Pulmonary  embolism  has 
always    been    recognised    as    a    danger    peculiar    to    fibroid 
disease.    Deaver,    in    a    recent    paper,    states — "  The    great 
frec^uency    of    myocarditis    and    arterio-sclerosis,    apparently 
directly  caused  by  the  fibroid  growth,  is  well  known,  and  to 
■sudden    heart    failure    and    pulmonary    embolism    may,    no 
doubt,   be  attributed  many  a   post -operative  death  occurring 
during  an  apparently  normal  convalescence."      In   a  record 
of   i,8oo  laparotomies  examined  by   INIallett,   death  occurred 
in    six   cases    from  embolism.         In   three   of   the   six   cases 
operations  were  performed  for  fibroid  of  the  uterus.     In  all 
the   cases    death    occurred    suddenly.         There   are   different 
theories  advanced  by  difi"erent  writers  as  to  the  cause  of  these 
accidents,    but   the   fact   remains,    take   what   care  you   like, 
pick  the  cases  early  or  late,  the  accident  will  occur,  in  spite 
of  all,  at  the  most  unexpected  times,  and  without  the  slightest 
warnings.      The  gradual   development  of  the  present  opera- 
tion of  hysterectomy  is  an  interesting  study,  and,  like  many 
other  surgical  procedures,   it  was  stumbled  upon,   and  then 
practised  bv  different  oi:)erators,   and  gradually,  by  a  process 
of  evolution,  it  has  attained  its  present  satisfactory  position. 
Looking   at   the   operation    from    our    present   stand-iX)int,    it 
seems  surprising  how  slow  we  ha\e  been  to  take  advantage 
of  the  knowledge  which  anatomy  has  given  us  manv   years, 
ago.      Men    have    dissected    the    broad    ligament,    and    have 
mapped  out  with  exactitude  the  blood  supply  of  the  uterus 
time  and  again;   vet  it  was  not  till    1889  that   any  ])ractical 
application  was  made  of  that  knowledge.     Stimson,  of  New 
York,  revolutionized  the  whole  field  of  uterine  surgery    when 
he  demonstrated  that  by  tying  the  two  uterine  and  the  two 
ovarian  arteries  complete  hemostasis  of  the  uterus  could  be 
secured.      Su])ra-\agina1    hvsterertrimy    is.    to   mv    mind,    the 
operation  of  election,   because  of  the  ease  and   rapiditv   of 
its  execution,  and  last,  but  not  least,  l)ecau.se  it  is  followed 
by    the    lowest    mortality,    and    should    be    performed    in    all 
cases  where   a  myomectomy   is   not   possible,    where  a   pan- 
hysterectomy  is   not   demanded.      Some  operators   of  repute- 
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consider  an  abdominal  or  vaginal  pan-hvsterectomy  should  be 
done  in  every  case.  To  my  mind  the  operation  of  total  hysterec- 
tomy offers  very  few  advantages,  unless  the  fibroid  tumour  is 
accompanied  by  some  malignant  degeneration  or  where  the 
growth  is  of  cervical  origin  and  extends  almost  into  the 
vao-ina.  Pan-hysterectomy    is    more    difficult    to    perform, 

occupies  more  time,   has  increased  danger  from  haemorrhage 
and  sepsis,  and  it  robs  the  vault  of  the  vagina  of  the  sup- 
port which  the  cervix  gives  it.      Noble  gives  the  death  rate 
of  total  hysterectomy  as  9.6  per  cent.,  as  against  3  to  4  per 
cent,   for  'sub-total  hysterectomy.      Many  operators  advise  a 
total  hysterectomy  because  cancer   is   likely  to  occur  to  the 
cervix  if  left  behind;  but,  in  my  opinion,   in  any  cases  of 
cancer  of  the  cervix  that   have  followed  sub-total   hysterec- 
tomy,  the    disease    had    existed    before  operation,   and  had 
escaped   notice.      It  is  for  this  reason   I   ha\e  suggested   in 
an  earlier  part  of  the  paper  that  it  is  a  good  plan  in  supra- 
vaginal   hysterectomies    to    get    an    assistant    to    assist    to 
examine  the  amputated   uterus  before  closing  the  abdomen. 
Myomectomy  should,  of  course,  be  the  operation  of  choice, 
when   the  tumour,   or   tumours,    if   few   in   number,    can   be 
easily   removed,    leaving   a  practically   healthy   uterus,    more 
especially   if  the   patient  be  of   the   child-bearing  age,    and 
future  pregnancies  are  desired,  or  if  pregnancy  be  co-exist- 
ing;   but    in    mv    experience    there    are    comparatively    few 
cases  of  fibroid  tumour  of  the  uterus  in  which  myomectomy 
is  indicated.     The  position  of  the  tumour  must  influence  us 
in  deciding  for  an  immediate  ooeration.     If  the  tumour  is  of 
interligamentous,  or  pelvic  growth,  the  expectant  plan  is  not 
justifiable,    dangerous   pressure   symptoms   are   too  imminent, 
and     if     pregnancy     occur     labour     mav     be     obstructed. 
Hsemorrhage  is   a  good   deal   influenced   by  the  position  of 
the  growth ;  the  nearer  the  endometrium  the  greater  tendency 
there  is  to  profuse  haemorrhage,  as  a  rule.     One  of  the  worst 
cases  of  haemorrhage  I  have  met  with  was  in  a  woman  with 
the  follnwing  history  :— Mrs.  H.,  aged  42.   6  para,  seen  in 
January.    1907.      For  the  last  three  years  menses  had  been 
very    profuse,    coming   on    at    frequent    intervals,    had   been 
curetted  in   March  and  October,   1906,   by  her  medical   ad- 
viser in  the  country.      Scrapings  from  the  uterus  showed  no 
microscopic    .signs    of    malignancy.        After    each    curettage 
hsemorrhage   was   considerably    lessened    for   a   time;   but   in 
December,    1906.   it  came  on   very   severely,   and  lasted   six 
weeks.      Operation    20th    January,    1907.      An    examination 
showed  a  slightly  enlarged  uterus,  but  no  growth  could  be 
felt.     Vaginal  hysterectomy  done.     Uterus  was  found  hyper - 
trophied  slightly,  and  containing  an  interstitial  fibroid  about 
the  size  of  a  hazel  nut.     There  is  considerable  diversity  of 
opinion  as  to  whether  the  ovaries  should  be  left  or  removed 
when  the  body  of  the  uterus  is  amputated  for  fibroid  disease. 
There  is  very  little  known  as  to  the  manufacture  of  an  in- 
ternal   secretion   of   the   ovary ;   but   we   do   know    that    the 
production   of   an    artificial    menopause   in    young   women   is 
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generally    followed   by   marked   and   distressing  phenomena; 
and  in  my  experience  these  phenomena  are  greatly  nnjdified 
when  one  or  l)oth  ovaries  are  left,  even  when  the  body  of 
the  uterus   is   removed.      Unfortunately,    we   frequently   find 
gross  lesion  of  the  appendages  accompanying  fibroid  tumour 
of  the  uterus^  but  these  lesions  are  generally  more  marked 
in  the  tube,  and  it  is  very  often  possible  to  remove  the  tube 
or  tubes,  and  leave  one  or  both  ovaries.     I  have  often  re- 
sected a  considerable  portion  of  a  cystic  or  enlarged  ovary 
rather    than    sacrifice    it,    for    I    firmlv    believe    that    these 
organs   produce  some  secretion   which   has   a  marked  eflfect 
on  the  human  organism.     Howard  Kelly  has,   I  understand, 
written    a    paper    on    a   new   operation    for   the    removal   of 
fibroid  tumour  of  the  uterus.  I  have  .seen  a  discussion  on  his 
paper,   but  the   paper  itself  has  not  appeared   in   print,    so 
I  am  not  quite  certai/i  of  the  details  of  the  operation ;  but 
I  believe  he  takes  a  V-shaped  piece  out  of  the  uterus,  leav- 
ing the  cornues,   bringing  the   sides  of  the   uterus   together 
with    sutures,    leaving    some   endometrium,    a    patent   cervix, 
and,  of  course,  one  or  both  ovaries.     This  allows  menstrua- 
tion   to  continue.         Of   course,    the   operation    can   only    be 
applicable  in   a  certain  number  of  cases.      The  idea  is  not 
entirely  a  new  one,  for  Doyen,  of  Paris,  suggested  a  some- 
what similar    operation    in   1893    for    dealing    with    uterine 
neoplasms  ;  but  in  his  procedure  the  object  was  to  avoid  the 
blood  supplv  of  the  uterus. 
.Just  a   few   words   regarding  the  technitjue  of  sub-total   hysterectomy. 
When   the   abdomen   is  opened,    a   round   ligament   is   sought   for,    double 
clipped,  divided,  and  ligatured.  In  a  pear-shaped  tumour  both  round  liga- 
ments are  easily  found.     In  a  complicated  case  it  is  generally  possible  to 
find  one  round  ligament.     After  the  round  ligament  is  cut,   a  forceps  is 
pushed    through    the   broad    ligament    from    in    front,    which    secures    the 
ovarian  vessel,   leaving  or  removing  the  ovary,   according  to  its  condition 
and  the  age  of  the  patient  (this  is  much  quicker  and  better  than  seeking 
out  the  unfindable  pelvic  fold).     The  anterior  peritoneum  is  then  di\ided 
and   pushed  down.      A  pair  of  Pean's  forceps  placed  on  the  cornu  acts 
well  as  a  tractor  to  pull  the  tumour  up  with,  and  stops  the  back  flow  from 
the  vessels.      When  the  bladder   is  p.ushed   down   the  uterine  comes   into 
view.     This  is  clipped,   divided,   and  tied.     The  same  procedure  is  gone 
through  on  the  other  side ;  the  tumour  is  then  amputated,   leaving  a  cup- 
shaped  cervix  which  is  immediatelv  secured  with  a  vulsellum  and  strapped 
together  with  three  or  four  sutures,   and  the  cut  edges  of  the  broad  liga- 
ment and  the  anterior  and  posterior  peritoneum  are  then  whipped  together 
with  a  running  suture,  taking  care  to  cover  in  the  stump  of  the  ovarian 
and  round   ligament,    and  leaving  no  raw   surface  for  adhesion  to  form. 
One  frequently   reads   in   text-books  of   pushing  the  posterior  peritoneum 
down.     This  is  absurd,  as  it  is  so  fixed  to  the  uterus  that  it  is  impossible 
to  dissect   it  off.      In   complicated   cases   the  geographical    position   is   so 
altered  it  is  not  always  possible  to  get  at  the  round  ligament,  ovarian  and 
uterine   vessels    from    above,    downwards,    on    l)otli    sides.         Under    these 
circumstances  it  is  better,  if  possible,  to  deal   with  the  right  round  liga- 
ment first,   rather  than  the  left,   as  in  the  left  side  the  blood  supplv  of 
the  sigmoid  is  likely  to  be  interfered  v.ith.     If  the  round  ligament,  ovarian 
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and  uterine  vessels  are  secured  and  divided  on  one  side,  the  cervix  can  be 
cut  across  and  the  vessels  on  the  other  side  divided  and  secured  from 
Ijelow  upwards.  I  think  it  is  of  great  importance  in  pelvic  surgerv  to 
double  clip  all  vessels  with  powerful  Pean's  clips.  The  vessel  is  divided 
between  the  clips,  and  the  pressure  relaxed  as  the  knot  is  tightened.  In 
this  way  tension  is  removed,  and  the  crushed  end  of  the  vessel  is  so  secured 
that  it  is  almost  impossible  for  the  knot,  if  properly  tied,  to  loosen  or 
slip.  This  is,  in  my  opinion,  much  better  than  the  use  of  an  aneurism 
needle,  or  one  of  the  many  surgical  toys  recently  invented  on  the  same 
lines,  as  bv  their  use  veins  may  be  pricked  and  the  vessel,  being  tied 
in  the  state  of  tension,  may  shrink  and  the  knot  become  loose.  1 
use  No.  I  and  No.  3  iodine  catgut  throughout  the  operation  for  ligatures 
and  sutures,  and  have  every  reason  to  be  satisfied  with  it.  No.  i  catgut 
is  used  for  tying  all  vessels. 


FIBROMYOMATA  AND  STERILITY. 
George  Horne,   M.A.,   M.D.,   B.S.,   Melb., 

Hon.    Surgeon  to  Out- Patients,    Women's  Hospital,    ^lelbourne. 

The  data  on  which  my  remarks  are  based  are  drawn  from  a  table  of 
69  cases  of  fibromyomata.  These  have  come  under  my  care  during  the 
last  six  years,   and  form  a  consecutive  series  with   four  exceptions. 

I  will  devote  myself  principally  I0  considering  the  relationship  be- 
tween fibromyomata   and   sterility   and   pregnancy. 

Age  incidence. — The  age  incidence  of  fibroids  is  difiicnlt  to  determine, 
as  they   remain   undetected   for  years. 

The  unusual  percentage  of  7.1  occurred  under  30  years  of  age,  the 
youngest  being  25;  but  65.2  per  cent,  were  detected  between  T)?)  and  43? 
and  the  majority  of  the  remainder  probably  originate  in  that   decade. 

FreqHC7icy  in  single. — Fibroids  occur  more  frequently  in  proportion  in 
the  single  than  in  the  married. 

My  table  gives  35.2  per  cent.  But  the  ratio  of  single  women  to 
married  in  Victoria  between  the  ages  of  30  and  40  is  as  18.6  is  to  76.4. 
That  is,  roughly,  as  one  to  four. 

A  still  further  accession  to  these  numbers  will  be  found  if  it  be  noted 
that  fibroids  may  occur  before  marriage,  but  only  be  discovered  after  that 
event. 

It  must  be  remembered  also  that  many  fibroids  are  met  with  in  married 
women  when  examining  or  operating  for  pregnancy  or  disease  incidental 
to  married  life.      These  might  have  passed  unrecognised  in  the  single. 

All  these  things  being  considered  we  may  assume  that  fibroids  are 
three   times   as   common    in   the  single. 

Fertiliiv  amo7?gst  married. — Of  those  cases  who  were  married  about 
80  per  cent,  had  born  children,  and  it  is  intere.sting  to  note  that  without 
exception  they  became  pregnant  within  the  first  two  years,  and  that  they 
averaged  two  children  each.  The  rapid  child-bearing  was  followed  by 
a  period  of  sterility,   after   Vv'hich  the  fibroid   was  detected. 

There  were  only  two  exceptions  to  this  rule,  and  in  them  multiple 
small  nodules  were  discovered  two  and  two  and  a  half  years  after  the 
last  child,   and  apparently  in  an  early  stage  of  development. 
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On  the  other  hand,  in  the  lour  cases  where  fibroids  existed  before 
marriage,    pregnancy   readily   occurred. 

CdiiSc  of  stcnlity  in  the  married. — The  cause  of  steriliU  in  those  who 
had  born  children  is  sometimes  difficult  to  arrive  at,  though  often  clear. 
Xo.  loi,  T.,  after  bearing  three  children  had  been  a  widow  for  six  years. 
No.  59-06,  W.H.,  was  operated  upon  by  me  two  years  previously  for 
double  pyosalpinx. 

Tubal  trouble  evidently  not  connected  with  the  fibroid  was  found  in 
a  large  numUn-  of  cases.  In  a  small  proportion  (3  per  cent.)  the  presence 
of  a  submucous  growth  had  set  uj)  endometritis.  In  20  per  cent,  marriage 
had  never  been  followed  by  pregnancy;  but  in  none  of  these  was  there 
proof  that  the  fibroid  condition  had  caused  the  sterility.  Gonorrhoea  had 
occurred  in  one-third  at  least.  About  5  per  cent,  had  been  treated  in 
early  married  life  for  infantile  uterus.  T  have  found,  therefore,  that  in 
married  women  fibroids  have  been  preceded  almost  in\ariably  by  sterility; 
Init  that  in  its  early  stages,  and  except  when  causing  endometritis,  the 
i^eoplasm  rarelv  prevents  conception. 

Fibroids  during  -pregnancy. — In  four  cases  I  have  been  able  to  studv 
the  course  of  fibroids  during  pregnancy. 

1.  Mrs.  D.  was  confined  in  1899  of  her  third  child,  and  wns  then 
2t2>  years  old.  The  uterus  after  confinement  was  not  remarked  to  be 
abnormal.  Her  husband  died  the  same  year.  When  I  next  saw  her  in 
J  906   she  had   married   again,    and    was    about    four    months    pregnant. 

A  hard  cervical  fibroid  occupied  three-quarters  of  the  pelvic 
cavitv,  and  was  producing  trouble  with  micturition.  Though  the 
dangers  were  explained  to  her  she  elected  to  go  to  term.  I  examined 
her  about  every  two  or  three  weeks.  Up  to  the  eighth  month  it  increased 
in'  size,  and  became  very  soft  and  pulpy  in  feel.  During  the  next  four 
weeks  it  notably  decrea.sed  until  at  term  it  was  about  the  same  size  as 
when  first  seen,  or  even  less. 

When  labour  set  in  I  did  a  Caesarian  section  ;  removed  the  fundus 
of  the  uterus,  and  enucleated  a.  cervical  fibroid  weighing  over  seven 
pounds  that  had  pushed  its  wvay  between  vagina  and  peritoneum. 

The  tumour  was  an  encapsuled  growth  which  was  undergoing  necro- 
biotic  changes. 

I   may  note  that  mother  and  child  are  both  now  perfectly   well. 

2.  Mrs.  H.  was  brought  to  me  by  Dr.  R.  Tate  Sutheiland.  She  was 
aged  38,   and  recently  married. 

On  examinntion  I  found  she  was  thr.:'e  months  pregnnnt.  and  suffering 
from  multiple  fibromyomata.  The  fundus  was  studded  with  nodules ; 
one,  the  size  of  a  large  orange,  was  pedunculated,  and  had  droi)pcd  into 
Douglas'  pouch ;  a  second,  but  slightlv  smaller,  sprang  from  the  level 
of  the  internal  os,  and  pushed  the  cervix  to  the  right.  The  others  were 
all   small. 

Having  given  a  promi.se  not  to  interfere  with  the  pregnancy,  T  opened 
the  abdomen,  and  removed  the  pedunculated  growth  that  .occupied 
Douglas'  pouch.  It  was  slightlv  oedematous.  It  was  impos.sible  to  get 
rid  of  the  .second  without  removing  the  uterus,  so  accotding  to  promise 
I  left  it.  During  the  next  month  it  increased  to  the  size  of  my  fist. 
Dr.  Tate  vSiitherland  at  term  had  her  under  observation,  with  the  idea 
•of  a  possible  Caesarian,  but  could  find  no  trace  of  the  tumour,  and  de- 
livered her  normallv.  Three  weeks  ago  I  examined  her.  and  found  q 
second  pregnancy  of  al^^ut  three  and  a  half  months  ;  the  cervical  broad- 
ligament  tumour  was  represented  bv  a  nodule  the  size  of  a  marble,  and 
only  one  other  very  small   growth   was  to  l">e  felt. 
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No.  3.  Mrs.  )kl.,  aged  35,  married  four  months.  She  was  two  and 
a  half  months  pregnant,  but  had  had  irregular  sanious  discharges.  There 
were  several  small  nodults  at  the  fundus.  Re-examined  at  the  se\enth. 
month  two  of  these  had  reached  the  size  of  a  small  Mandarin  orange. 
During  the  confinement  1  noticed  that  these  had  both  decreased,  one  of 
them  by  about  a  half.  During  her  second  confinement,  two  years  later, 
no  tumours  could  be  felt. 

A  patient  of  Dr.  E.  A.  Spowers  that  I  saw  with  him  in  her 
second  confinement  showed  a  similar  diminution  of  a  subserous  growth, 
but  he  could  not  say  if  the  shrinkage  occurred  during  pregnancy. 

No.   4.   Miss  S.,  setat  32,   I   saw  in  consultation  with  Dr.   O' Sullivan. 

The  posterior  wall  of  the  uterus  appeared  to  be  the  seat  of  a  single 
soft  interstitial  fibromyoma  about  the  .size  of  a  fist.  She  declined  opera- 
tion,   and   shortly   after   was  married,    and  became   pregnant. 

Dr.  Palmer,  of  Ararat,  who  attended  her  in  her  confinement,  could 
at  that  time  find  no  trace  of  the  tumour,  a  diagnosis  that  I  was  able 
two  years  later  to  confirm. 

(Dr.  Norman  McArthur  has  reported  a  similar  case  of  .shrinkage  of  a 
fibroid  during  pregnancy). 

From  tile  statistics  in  the  earlier  part  of  this  paper  I  think  tHat  a 
causal  relation  between  the  absence  of  pregnancy  and  the  development 
of  fibromyomata  can  be  taken  as  established.  Leaving  facts,  and  plung- 
ing into  the  less  sure  domain  of  theory,  I  will  try  andl  indicate  where 
this  relationship  can  with  most  promise  be  sought. 

The  presence  of  a  mature  ovum,  whether  in  the  Graafian  follicle  or 
attached  in  the  tube  or  uterus,  makes  itself  felt  throughout  the  whole 
organism. 

Ova  are  developed  in  the  ovary  during  childhood,  but  mature  ova 
coming  forward  are  accompanied  or  soon  followed  by  the  anabolic  changes 
characteristic  of  pubertv ;  these  changes  being  most  emphasised  in  the 
genital  organs. 

If  the  ovum,  instead  of  perishing  unfertilized  after  a  transient  period 
of  maturity,  does  become  fertilized,  it  has  a  greatly  increased  term  of 
existence,  and  its  anabolic  influence  is  enormously  intensified.  Among  the 
svmptoms  of  pregnancy,  what  must  have  struck  most  observers  is  the 
dilatation  of  the  arterial  system,  as  upon  this  so  many  of  tlie  other 
svmptoms  depend. 

Now  the  calibre  of  the  arteries  is  determined  by  the  vasomotor  nerves, 
in  particular  the  vaso-constrictors.  which  are  throughout  life  in  tonic 
activity,  though  the  vaso-dilators,  where  they  exist,  are  not  toniclv  acti\-e. 

The  effect  of  pregnancv  is  to  dilate  the  arteries  or  abate  for  the  time 
the  action  of  the  vaso-constrictors.  Now,  repeated  or  continuous  nerve 
stimulus  to  a  muscle,  causing  its  contraction,  is  associated  with  increased 
muscular   development. 

Normally  the  uterine  arteries,  which  are  capable  of  great  variation 
in  calibre,  are  in  a  state  of  contraction  with  monthlv  temporary  relaxa- 
tions, i.e.,  dilatation  about  the  time  of  menstruation.  During  pregnancy 
a  greatly  longer  and  much  more  pronounced  relaxation  will  occur.  In 
the  absence  of  this,  one  would  theorize  that  the  stimulus  of  the  vaso 
constrictors,  unrelieved  by  pregnancv,  may  be  perverted,  and  caiise  an  over 
growth  of  the  tissues  to  which  thev  are  distributed. 

It  is  from  these  tissues,  the  adventitise  mu.scular  coats  of  capillaries, 
that  the  fibromyomata  originate.  They  alwavs  begin  as  myomata 
(Hirst)  and  the  walls  of  their  arteries  have  no  adventitia. 
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It  may  be  asked  wliy  this  nerve  action  is  selecti\e.  But  so  is  the 
developiuent  ol  muUuscu'm  librusum  selective,  and  like  uterine  fibroids 
sometimes  dilTuse  as  ^^eU  as  discrete. 

rhe  action  though  concentrated  on  the  arteries  of  the  organ  most  in- 
fluenced is  seen  also,  in  some  cases,  in  the  changes  of  the  arteries  all  over 
the  body.  Pregnancy,  besides  removing  the  cause  of  fibroids,  will  also 
teml   to  prevent  their   further   development. 

Their  contraction  has  been  attributed  to  involution  synchronous  with 
that  of  the  uterus.  There  are  difficulties  in  the  way  of  this  theory,  and 
in  all  the  cases  that  1  have  seen  complicating  pregnancy  the  shrinkage 
has  commenced  during  the  later  months  of  the  pregnancy. 

Bavle  estimates  that  20  per  cent,  of  all  w.m.en  over  25,  and  Klob 
that  40  per  cent,  over  50,  have  suffered  from  fibroids. 

In  limiting  these  growths  to  a  size  of  comparative  harralessness,  I  am 
sure  that  pregnancv  plavs  no  unimportant  part.  Its  action  may  be  partly 
to  check  the  ner\e  force  that  originated  the  growth,  but  certainly  it  sets 
going  changes  which  lead  to  its  decrease. 

Aiontgomerv  states,  and  m\  own  observations  lead  me  to  the  same  con- 
clusions, that  the  enlargement  of  fibroids  during  pregnancy  is  less  a 
hypertrophv  than  a  swelling  by  cedema,  after  which  liquilaction  of  tissues 
may  take  place. 

Should  this  progress  to  cystic  degeneration  the  probable  course  will 
be  a  continued  increase  in  size.  But  I  think  that  the  cases  I  have  placed 
before  you  will  show  that  in  many  reabsorption  of  the  serous  infiltration 
is  the  more  fortunate  termination. 

There  is  perhaps  a  little  practical  deduction  to  be  drawn,  although 
that  was  not  the  motive  of  my  paper. 

Our  conclusions  as  to  the  advisability  of  operation  are  drawn  from 
observation  of  those  cases  that  present  themselves  to  us,  becau.se  they 
have  some  svmptoms. 

If  Bayle's  and  Klob's  figures  are  even  approximately  accurate,  the 
cases  we  see  must  be  but  a  tithe  of  the  great  arm\  Avho  have  fibroids 
without   appreciable  inconvenience. 

There  must  be  numbers  upon  the  borderland  where  there  is  a  reason- 
able hope  that  operation  may  be  unnecessary. 

It  is,  I  think,  particularly  in  the  cases  where  pregnancy  is  probable,  or 
even  fairly  possil)le,  that  we  should  defer  any  o])eration  which  alx>lishes 
all  hope  of  that  condition. 

Above  all,  no  fear  of  a  Caesarian  section,  which  mav  never  be  necessary^ 
should  justify  us  in  sacrificing  foetal  life. 


DISCUSSION     ON     FIBROMYOMATA. 

Dr.  McARTiruR  (Melbourne)  deprecated  operating  in  all  cases  im- 
mediately on  making  a  diagnosis  as  it  left  no  opportunity  for  watching  the 
development  of  a  tumour.  He  detailed  two  cases  of  fibroids  in  which,  in 
the  absence  of  symptoms,  he  had  .suggested  no  operations.  He  would  con- 
tinue to  watch  these  cases  closely. 

Dr.  WoRRALL  (Svdne\")  was  in  agreement  with  both  Dr.  Hamilton  and 
Dr.  Home.  Dr.  Homes  theory  was  a  most  ingenious  one  ;  his  own  idea 
was  that  chronic  congestion  .so  frequent  in  women  from  the  non-fulfilment 
of  natural  function  was  at  the  origin  of  fibfoids.  He  advised  examination 
in  elderly  primiparse  with  a  view  to  ascertaining  the  presence  of  fibroids- 
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'The  nearer  the  menopause  the  greater  the  necessity  for  operation  on  account 
of  possible  degeneration. 

Dr.  T.  Murphy  (Melbourne)  endorsed  the  views  of  Dr.  Macarthur. 
Every  operation  should  be  regarded  in  the  light  of  an  evil. 

Dr.  RoTHWELL  Adam  (Melbourne)  was  in  agreement  with  Dr.'  Hamilton 
as  to  the  nece.ssity  for  operation.  Every  case  of  fibroid  should  be  treated 
■on  its  own  merits,  and  he  considered  that  every  country  practitioner  should 
carefully  observe  and  note  the  development  of  these  growths  as  they  came 
under  his  care.  He  had  noticed  a  tendencv  for  these  growths  to  develop  in 
various  members  of  the  same  f  amil_\ . 

Dr.  Meyer  (Melbourne)  advocated  hysterectomv  in  the  majority  of 
fibroid  tumours.  Neglect  to  operate  was  often  followed  bv  serious  cardiac 
disturbances  consequent  on  degeneration  of  the  heart  muscle.  The  urea 
output  should  always  be  estimated  in  the  case  of  a  fibroid. 

Dr.  Batchelor  (Dunedin),  while  wishing  to  be  conservative,  felt  that 
every  fibroid  tumour  of  the  uterus  was  a  source  of  danger.  He  could  not 
at  first  sight  agree  with  Dr.  Home's  theory  as  to  the  causation  of  fibroids  : 
the  question  naturally  arose.  ' '  Why  were  fibroids  so  common  among  negroes 
who  did  not  limit  their  families. 

Dr.  D.  Hardie  (Brisbane),  speaking  for  the  general  practitioner,  and 
possibly  more  unbiased  in  regard  to  operation,  had  seen  patients  die  from 
heart  failure  and  anaemia  who  might  have  been  saved  by  timelv  operation. 
He  had  seen  other  cases  go  to  the  menopause  without  anv  serious  after 
effects.  He  was  in  fa\-our  of  operation  when  anaemia  or  pressure  symptoms 
complicated  the  fibroid. 

The  President  was  in  favour  of  operation,  and  preferred  transpehic 
hysterectomy.  As  regarded  the  proprietv  of  leaving  one  or  both  ovaries 
after  hysterectomy,  he  was  in  favour  of  the  procedure  where  the  organs 
were  healthy  ;  at  the  same  time  he  had  not  found  anv  terrible  changes, 
£.g.,  insanity,  following  their  removal. 


THE    CAUSES,    RESULTS.    AND    TREAT>rENT,     IMAIEDL\TE 
AND  REMOTE,  OF  INJURIES  OF  THE  GENITAL  TRACT. 

Ralph  Wosrall,  M.D..  M.Ch. 
Gynaecologist    to   the    Sydney    Hospital. 

The  coninaon  causes  of  injuries  of  the  genital  tract  are  those  resulting 
from  parturition.  They  are  predisposed  to  by  civilization,  using  that  term 
in  a  broad  sense. 

Bad  hygiene,  including  constipation,  lack  of  fresh  country  air,  good 
food  and  exercise,  with  excessive  mental  strain  during  the  period  of  growth, 
will  certainly  lead,  in  proportion  to  the  extent  to  wiiich  these  factors  pre- 
vail, to  defective  development  of  the  tissues  entering  into  the  formation 
of  the  genital  tract,  so  that  the  structures  tear  instead  of  dilating  when 
subjected  to  the  physiological  ordeal  of  parturition. 

The  same  result  occurs  when  structures  originally  fairlv  normal  become 
altered  by  chronic  congestion  arising  from  late  marriage.  'The  hyperplasia 
■of  connective  tissue  which  takes  place  under  such  conditions  interferes  with 
normal  dilatation,  and  facilitates  injury. 
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Also,  I  am  inclined  to  think  that  there  has  been  in  modern  times  a 
slight  increase  in  the  size  of  the  child's  head  and  a  decrease  in  the  mother's 
capacitv  to  endure  suffering,  so  that  what  is  called  the  vital  forces  more 
quickly  run  down,  necessitating  instrumental  aid. 

Then,  again,  the  complications  of  midwifery  such  as  eclampsia,  mal- 
jTcsentations  from  slight  narrowing  of  the  pelvic  brim,  Myomata,  and  the 
hc-emorrhagos,  are,  I  fancy,  more  common,  and  injuries  are  likely  to  result 
from  the  measures  taken  for  their  treatment. 

It  will  be  seen  from  the  above  that  the  indications  are  that  midwifery 
is  becoming  a  more  pathological  process  than  formerly,  and  demands  higher 
skill  and  sounder  training  on  the  part  of  the  general  practitioner,  with  a 
corresponding  increase  in  his  remuneration  for  this  class  of  work.  The 
actual  causes  in  operation  to  produce  injuries  of  the  genital  tract  are 
largely  dependent  upon  deficiency  in  skill,  training,  and  remuneration.  So 
long  as  human  nature  is  what  it  is,  men  will,  as  a  rule,  devote  most  time 
to  what  pavs  best,  and  requires  least  sacrifice  of  health  and  enjoyment. 
When  a  man  receives  a  trifling  fee  for  an  accouchement  case,  it  is  not 
possible  for  him  to  give  up  the  hours  which  the  interest  of  the  patient  .in 
manv  cases  requires.  He  is  urged  by  his  own  interests  and  the  entreaties 
of  the  patient  to  give  chloroform  and  deliver  instrumentally,  although  the 
cervix  may  not  have  fully  dilated  and  the  use  of  forceps  is  therefore  contra- 
indicated.  There  are  few  "bad  practices"  in  midwifery  more  common 
and  more  dangerous  than  this  application  of  the  forceps  before  full  dila- 
tion of  the  OS.  Quite  recently,  I  w^as  consulted  by  telephone  in  a  case 
where  the  practitioner  had  torn  off  a  large  rim  of  the  lower  uterine  segment 
bv  the  forceps  applied  through  a  hard,  partly  dilated  cervix  in  a  primi- 
pera  ;  the  woman  died  before  anything  could  be  done.  If  for  any  reason 
it"  were  imperative  that  the  patient  should  be  delivered  at  once  under  such 
circumstances,  a  bilateral  cut  with  scissors  or  blunt-pointed  bistnery  would 
in  all  probability  prevent  a  lethal  injury. 

On  the  other  hand,  extensive  laceration  of  the  cervix  and  pelvic  floor 
has  not  uncommonly  taken  place  from  precipitate  labour,  which  might  have 
been  avoided  had  a  physician  been  present  to  moderate  with  chloroform  the 
violence  of  uterine  action.  Serious  haemorrhage  occasionally  results  from 
lacerations  of  the  cervix,  especially  when  they  extend  across  the  vaginal 
vault.  This  source  may  be  inferred  when  there  is  abnormal  haemorrhage 
in  the  presence  of  a  firmly  contracted  uterus. 

By  pulling  down  the  cervix  with  a  traction  forceps  or  traction  suture 
a  catgut  suture  can  be  easily  passed  beneath  the  bleeding  point. 

In  the  absence  of  haemorrhage  lacerations  of  the  cervix  are  best  left 
alone  for  the  time  being ;  spontaneous  union  frequently  takes  place. 

The  remote  effects  of  lacerations  of  the  cervix  are  sufficiently  serious  to 
warrant  their  repair  in  all  cases  where  the  injury  is  marked.  Besides  sub- 
involution and  endocervicitis  with  weakening  haemorrhage  and  discharge, 
one  finds  almo.st  invariably  in  old  lacerations  a  rolling  out  of  the  cervix 
with  hyperplasia  and  cystic  degeneration.  I  am  convinced  that  the  friction 
against  the  vaginal  walls,  and  other  injurious  influences,  to  which  the 
everted  cervical  mucosa  is  exposed  in  not  a  few  instances  is  the  exciting 
cause  of  malignant  growth. 

I  have  a  vivid  recollection  of  one  case  at  the  Sydney  Hospital,  to  whom 
I  expressed  this  view  as  an  incitement  to  her  to  consent  to  trachelorrhaphy 
being  performed.  She  refused,  and  several  years  afterwards  presented 
herself  with  inoperable  cancer.     Her  note-book  showed  her  previous  state. 
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In  the  operation  for  lacerated  cervix,  the  original  trachelorrhaphy  of 
Emmett  is  rarely  advisable.  The  secondary  changes  in  the  structure  of  the 
cervix  to  which'  I  have  referred  make  it  necessary  to  remo^■e  as  much  a& 
possible  of  the  unhealthy  tissue,  and  this  is  best  done  after  the  method  of 

Simon. 

The  rule  to  empty  the  bladder  with  a  Jaques  or  gum  elastic  catheter 
before  applving  forceps  is  often  neglected.  I  have  twice  operated  for 
vesico-vaginal  fistula,  resulting  apparently  from  this  cause. 

Rupture  of  the  uterus  is  perhaps  the  most  dangerous  accident  in  ob- 
stetrics.     I  have  seen  an  instance  of  spontaneous  rupture  in  a  middle-aged 
multipara,  the  foetus  and  placenta  bad  escaped  into  the    peritoneal    cavity 
through  a  rent,  beginning  at  the  right  margin  of  the  os,   and  extending  up 
the  right  border  of  the  uterus  more  than  half-way  to  the  fundus,  and  divid- 
ing also  the  right  meso-salpinx.     The  attending  practitioner  had  extracted 
the  child  through  the  vagina,  and  thought  that  in  doing  so  he  had  greatly 
increased  the  injurv.     He  sent  the  patiAt  into  the  Sydnev  Hospital,  where 
she  arrived  in  a  condition  of  collapse  at  2  a.m.     I  performed  abdominal 
section  an  hour  later,  amputated  the  uterus,,  sutured  the  right  l)order  of  the 
cervix,   flushed  out  blood  clot,   and  closed  the  abdominal   wound   without 
drainage,    inserting,    however,    into  the   right   parametrium   a    gauze   drain 
p.v.     The  patient  recovered.        U  the  requisite  skill   and  equipment  are 
available,  almost  every  case  of  ruptured  uterus  would  be  most  safely  treated 
by  abdominal  section, 'removing  the  child,  if  it  has  escaped  from_  the  uterus, 
b'y  this  route,   and,  if  infection  has  probably  taken  place,   as  in  my  case, 
amputating  the  uterus,   or,   if  it  seems  safe  to  do  so,   suturing  the  rent. 
Should  abdominal  section  not  seem  feasible,  one  must  be  content  to  rely 
upon  a  gauze  drain  passed  just  through  the  opening  in  complete  rupture, 
and  as  far  as  the  peritoneum  in  incomplete. 

With  regard  to  the  causation  ;  in  this  particular  case  the  musculature 
showed  a  fattv  and  fibrous  degeneration,  due  probably  to  too  rapid  preg- 
nancies, and  the  comparatively  slight  obstacle  presented  by  a  premature  rup- 
ture of  the  membranes,  with'rigid  cervix,  proved  too  much  for  it.  There 
was  no  disproportion  between  the  child  and  the  pelvis,  or  malpresentation. 
The  chief  points  to  bear  in  mind  in  connexion  with  the  prevention  of 
rupture  of  the  uterus  are  not  to  allow  tonic  contraction  to  take  place,  or  con- 
tinue, and  to  be  gentle  in  all  intra-uterine  manipulations,  availing  oneself  of 
the  protection  afforded  by  counter  pressure  on  the  fundus. 

Inversion  of  the  uterus  is  rare.  I  have  seen  only  one  acute  case,  which 
I  reduced  by  manual  taxis  within  an  hour  of  its  occurrence,  with  favorable 

result. 

Fundal  attachment  of  the  placenta,  insufficient  uterme  contractions,  trac- 
tion on  the  cord,  and  too  forcible  attempts  at  expressing  the  placenta  are 
the  prominent  causes.  .     . 

The  immediate  treatment  consists  in  peeling  off  the  placenta  if  it  be 
still  attached,  and  restoring  the  normal  condition  bimanually,  applying 
taxis  first  to  that  part  which  came  do\\n  last. 

The  best  treatment  for  the  chronic  condition  is  abdominal  hysterotom\-. 
I  say  this  notwithstanding  that  I  have  seen  an  instance  of  the  successful 
use  of  persistent  elastic  pressure  bv  means  of  Aveling's  repositor  in  the 
hand  of  mv  late  colleague,  Dr.  Thomas  Chambers.  It  is,  however,  a 
method  of  'treatment  which  is  more  painful,  more  uncertain,  and  more 
dangerous  than  abdominal  hysterotomy  carried  out  by  an  expert  in  accord- 
ance with  the  technique  elaborated  bv  Dr.  Haultain,  of  Edinburgh. 
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Lacerations  of  the  vagina  are  more  irequent  than  is  generally  thought, 
mk\  while  usually  associated  with  rupture  of  the  perineum,  may  occur  in- 
••depenilentlv.     They  are  prone  to  take  place — 

I.    When  there  is  a  relatively  large  child. 

.-.   When  the  vaginal  tube  is  unduly  rigid  and  inelastic. 

V  When  the  edges  of  the  blades  in  forceps  extraction  do  not  lie 
flat  on  the  foetal  head,  but  tend  to  project.  This  latter  ouse 
can  generally  be  avoided  by  taking  off  the  forceps,  and  re- 
applving  them  when  it  is  seen  that  the  head  is  not  rotating 
harmoniously. 

1,'ndcr  the  al)Ove  circumstances,  vaginal  tears  should  always  be  searched 
for,  and  when  found  sutured  with  catgut,  a  proceeding  which  is  rendered 
easy  by  pulling  down  the  vagina  with  traction  forceps,  or,  in  their  absence, 
with  traction  sutures. 

Lacerations  of  the  perineum  are«he  most  frequent  of  parturient  injuries, 
and  take  place  in  almost  every  first  labour,  frequently  extending  into  one 
or  both  lateral  sulci. 

If  ignored,  as  thev  often  are,  these  wounds  are  liable  to  be  portals  of 
infection  during  the  puerperium,  while,  as  future  consequences,  we  may 
find  subinvolution  of  the  vagina  and  pehic  floor,  the  various  degrees  of 
descent  leading  up  to  procidentia,  incontinence  of  foeces  or  urine.  It  is 
surprising  how  many  women  are  troubled  with  the  urine  coming  away  on 
coughing,  sneezing,  &c.  On  examination,  this  will  be  found  to  be  often 
due  to  an  alteration  in  the  axis  of  the  bladder  and  urethra  from  a  sagging 
down  of  these  parts,  and  deficient  support  by  the  pelvic  floor. 

In  the  prophylaxis  of  these  injuries,  the  prevention  of  rapid  delivery 
bv  means  of  chloroform  is  of  first  importance,  in  addition  to  which  we 
should  endeavour  to  maintain  flexion  of  the  head,  and  effect  its  delivery 
betwen  contractions  by  pressure  with  a  sterilised  napkin  behind  the  anus. 

Their  full  extent  must  be  carefully  ascertained,  and  catgut,  horsehair, 
or  silkworm  gut  sutures  applied  for  their  repair.  The  vaginal  portion  of 
the  rent  is,  when  present,  the  most  important,  and  therefore  special  care 
must  be  taken  to  close  it  accurately. 

In  passing  sutures,  tlie  dorsal  position  is  advisable.  The  insertion 
of  a  finger  into  the  rectum  should  be  avoided  as  favouring  infection. 

When  the  rupture  is  complete,  the  sutures  should  be  passed  from  the 
skin,  or  skin  and  vagina,  in  extensive  tears.  Rectal  sutures  are  unneces- 
sary, but  if  the  ends  of  the  sundered  sphincter  are  not  gathered  up  in  the 
two  lowest  sutures  the  result  will  be  unsatisfactory. 

In  secondary  operations  for  the  repair  of  these  lesions,  my  own  practice 
is  to  make  a  kite-shaped  denudation  of  the  anterior  wall ;  a  continuous 
suture  of  catgut  is  then  passed  in  such  a  way  as  to  invert  a  |X)rtion  of  fff^ 
bladder  wall.  In  addition,  in  those  cases  w^here  want  of  bladder  control 
is  a  prominent  symptom,  I  bank  up  the  tissues  around  the  meatus  by  sepa- 
rate incisions.  A  triangular  denudation  is  then  made  on  the  posterior  wall, 
and  also  closed  with  a  continuous  catgut  suture,  in  the  lower  portion  of 
its  course  this  is  buried  in  a  double  row,  to  bring  together  the  sundered 
muscular  and  fascial  structures. 

Unless  the  posterior  wall  is  brought  up  Ix'hind  the  pulses  to  support  the 
bladder,  the  obiect  of  the  operation  will  not  have  been  attained.  These 
-operations,  combined  with  curettage,  amputation  of  the  cervix,  and 
-Alexander's  operation,  all  to  be  done  at  one  sitting,  will,  in  mv  experience. 
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cure  the  worst  case  of  procidentia,  provided  that  advanced  age  and  long 
continued  pressure  have  not  caused  so  much  atrophy  of  the  tisues  that  in 
time  they  gradually  yield. 

For  complete  rupture  of  the  perineum,  I  have,  for  twenty  years  past,, 
done  a  flap  splitting  operation,  using  silkworm  gut  sutures,  with  most  satis- 
factory results.  I  sometimes  look  over  the  descriptions  in  the  new  text- 
books of  operations  for  this  condition,  and  think  how  needlessly  compli- 
cated they  are. 

In  the  secondary,  as  in  the  primary,  operation,  rectal  sutures  are  un- 
necessary. 

Accidental  perforations  of  the  uterus  have  been  prominently  before  the 
Law  Courts  during  the  past  few  years.  On  the  one  hand,  an' experienced 
surgeon  testified  that  "  he  had  never  had  a  perforation  of  the  uterus  bv 
sound  or  curette  in  his  practice,  and  that  such  an  injury  indicated  a  want 
of  reasonable  skill  and  care  "  ;  on  the  other  hand,  another  surgeon,  on  being 
shown  a  basin  containing  the  pelvis  of  a  woman  with  nine  inches  of  the 
sigmoid  protruding  from  the  vulva,  a  huge  rent  in  the  posterior  wall  of  a 
uterus,  which  had  recently  been  about  five  months  gravid,  the  peritoneum 
scraped  off  the  sacrum,  and  the  sacral  nerves  laid  bare,  swore  that  in  his 
opinion  "  such  injuries  did  not  prove  want  of  skill  or  care,  and  might  have 
occurred  in  the  practice  of  any  man."  In  a  case  in  which  I  was  mvself 
a  witness,  I  stated  that  "  a  perforation  might  occur  in  the  best  hands,  but 
that  a  competent  surgeon  would  be  fully  alive  to  the  possibilitv  of  its  occur- 
ring, would  at  once  recognise  the  accident  when  it  did  take  place,  and  would 
be  prepared  to  deal  with  it  in  a  fitting  manner."  When  asked  what  signs 
would  indicate  to  the  surgeon  that  perforation  had  occurred,  I  said  that 
"  a  woman  not  being  anassthetised  would  be  in  such  agonv  when  her  peri- 
toneal cavitv  was  being  curetted  that  a  surgeon  should  recognise  at  once 
that  his  instrument  had  passed  from  the  comparativeh  insensitive  region 
of  the  uterine  cavity  to  one  of  the  most  sensitive  in  the  body,  the  pouch  of 
Douglass;  also  that  he  had  passed  fmm  a  limited  area  to  an  unlimited 
one,  and,  finally,  that  the  curette  would  convey  to  the  experienced  hand  a 
very  different  sensation  when  it  was  inside  and  when  it  was  beyond  the 
uterine  walls." 

A  woman  is  not  killed  by  the  perforation  of  her  uterus,  but  by  serious 
injury  to  important  parts  bevond  it,  or  by  the  dissemination  of  infection 
previously  limited  to  the  uterus.  When  the  uterine  tissues  are  softened  by 
pregnane V,  or  septic  processes,  perforation  is  very  liable  to  take  place.  I 
have  met  with  the  accident  even  when  fully  on  my  guard  against  it,  as 
however,  abdominal  section  was  about  to  be  performed  for  suppurative 
conditions  in  the  adnexa,  the  course  of  the  operation  and  its  results  were 
unaltered  thereby. 

The  possibilitv  of  passing  a  sound  into  the  tubes  is  a  disputed  point. 
T  believe  it  is  possible  under  certain  circumstances.  Thus,  when  perform- 
ing curettage  and  trachelorrhaphv  on  a  patient  who  had  been  delivered  six 
weeks  previouslv,  I  passed  a  curete  into  the  left  tube  :  thinking  I  might 
have  perforated  the  cornu,  I  made  a  careful  bimanual  examination,  and 
satisfied  myself  that  the  curette  was  in  the  tul^e.  T  then  passed  it  into 
the  right  cornu.  and.  found  that  the  uterine  end  of  the  right  tube  was  also 
patulous.  I  therefore  proceeded  with  the  operations,  and  the  patient 
made  a  normal  recovery. 

When  it  is  probable  that  perforation  has  taken  plar-.  irrigation  of 
the  uterine  cavity  should  be  avoided.  If  the  opening  is  small,  the  operator 
may  content  himself  with  passing  a  small   strip  of  gaure  to  the  fundus. 
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and  insuring  rest  for  the  patient,  but  if  of  such  a  size  as  to  make  intes- 
tinal adhesion  or  prolapse  possible,  the  rent  should  be  sutured  either 
throu'^h  the  abdomen  or  by  delivering  the  fundus  through  an  anterior 
vaginal  wounil.  When  septic  conditions  prevail,  probably  vaginal  or 
abdominal  hvsterectomy  is  the  safest  course. 

In  conclusion.  I  fully  realize  that  this,  is  an  imperfect  sketch  of  a  great 
subject,  but  hope  that  the  discussion  will  make  good  all  deficiencies. 

Discussion  on  Injuries  of  Genital  Tract. 

Dr.  Meyer  (Melbourne)  said  Dr.  Worrall  had  tersely  and  practically 
indicated  the  cause  and  remedy  of  most  of  the  evils  following  on  child- 
birth. As  a  corollarv  the  obligations  of  gynaecology  to  obstetrics  were  a 
distinct  opprobrium.  He  regarded  inattention  to  the  condition  of  the 
pregnant  woman,  the  abuse  of  forceps,  and  the  faulty  management  of  the 
third  stage  of  labour  as  largely  responsible  for  most  of  these  evils. 

Dr.  RoTinvELL  Adam  (Melbourne)  criticised  the  position  of  the  teaching 
in  regard  to  obstetrics.  He  was  strongly  of  opinion  that  sufficient  atten- 
tion was  not  devoted  to  this  important  branch  of  the  profession,  upon  the 
proi")er  understanding  of  which  so  much  depended  in  the  health  and  hap- 
piness of  child-bearing  women.  Greater  attention  to  this  branch  of 
medicine  should  be  strongly  insisted  upon,  more  time  being  given  to  both 
theoretical  and  practical  instruction. 

Dr.  J.  A.  G.  Hamilton  (Adelaide)  indorsed  Dr.  Adam's  remarks  as 
to  the  necessity  for  increased  practical  teaching  of  obstetrics.  He  advo- 
cated the  routine  use  of  the  hypodermic  injection  of  morphine  (one-sixth  of 
a  grain)  in  combination  with  hyoscyamine  during  labour. 

•Dr.  Cuscaden  (Melbourne)  was  in  entire  agreement  with  Dr.  Worrall. 
Meddlesome  midwifery  was  at  the  root  of  most  of  the  evils  attendant  on 
childbirth. 

Dr.  Batchelor  (Dunedin)  emphasized  the  importance  of  the  wider 
teaching  of  external  palpation  for  the  purpose  of  diagnosing  presentations 
and  positions  as  obviating  the  danger  of  vaginal  examinations  during  labour. 

The  President  congratulated  Dr.  Worrall  on  his  paper.  Curettage 
was  one  of  the  most  abused  operations,  and  its  importance  both  as  to  use 
and  abuse  could  not  be  too  much  emphasized.  He  then  introduced  an 
informal  discussion  on  the  various  methods  of  perinserrohaphy,  Lawson 
Tait's  flap-splitting  operation  finding  most  favour  with  those  present. 


THE   EARLY  RF.COGNITIOX   AND   TREATMENT  OF 
PUERPERAL  SEPSIS. 

T.   G.   W^iLSON,   M.D.,   Ch.M.   Syd.,   F.R.C.S.   Edin., 

Hon.   Gynaecologi.st,  Adelaide  Hospital,   Hon.   Medical  Officer,   Queen's 

Maternity   Home.   Adelaide. 

Puerperal  sepsis  is  a  condition  of  such  profound  importance,  Iwth  to 
the  general  practitioner  and  to  the  gynaecologist  alike,  that  the  necessity  of 
its  early  recognition  and  of  its  appropriate  treatment  should  be  made  as 
familiar  as  possible  to  all  meml^ers  of  our  profession  who  are  likelv  to 
meet  with  such  cases.  It  is  commendable  that  the  gynecological  section 
of  this  Congress  has  thought  fit  to  have  a  discussion  on  this  subject,  and 
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I  feel  very  much  the  honour  of  being  askel  by  the  Secretary,  Dr.  Rothwell 
Adam,  to  contribute  the  opening  paper.  It  was  with  great  pleasure  that 
I  consented  to  undertake  the  task,  because  it  is  a  subject  which  necessarily 
appeals  to  one  who,  like  myself,  is  frequently  called  upon  to  treat  such 
cases. 

Although  fully  aware  of  the  diversity  of  opinion  there  is  as  regards 
treatment,  and  also  that  any  particular  method  advocated  may  meet  with 
a  considerable  amount  of  criticism,  I  nevertheless  felt  that  these  \ery 
conditions  would  make  my  task  the  easier,  inasmuch  as  the  idea  is  to 
promote  discussion.  And,  after  all,  one  can  only  give  his  personal 
experience  and  convictions,  and  the  fact  that  there  is  such  a  diversity  of 
opinion  may  be  looked  upon  as  an  indication  that  no  line  of  treatment  has 
given  absolute  satisfaction. 

We  are  constantly  reading  records  of  the  results  obtained  in  different 
maternity  hospitals,  showing  that  amongst  intern  cases  the  rate  of  mor- 
tality from  sepsis  has  been  reduced  to  the  vanishing  point,  and  that  the 
morbidity  ratio  has  been,  and  is  being,  continually  reduced  owing  to  the 
antiseptic  and  aseptic  precautions  enforced.  But  a  study  of  the  death 
records  as  given  by  the  Registrar-General,  and  a  knowledge  of  the  number 
of  cases  of  puerperal  sepsis  which  are  sent  into  the  gynaecological  wards 
of  our  general  hospitals,  cannot  fail  to  convince  iis  that  the  disease  is  still 
too  frequent,  especially  as  it  is  one  that  can,  to  a  very  large  extent,  be 
classified  as  preventable. 

Another  fact  that  is  brought  home  to  us  is,  that  in  so  many  instances 
such  patients  are  not  sent  into  hospital  till  they  are  so  profoundly  septic 
that  any  line  of  treatment  necessarilv  offers  little  chance  of  recovery. 

Prophylaxis. — There  is  no  class  of  case  which  better  illustrates  the 
truth  of  the  saying  that  "  Prevention  is  better  than  cure,"  and  this  in  itself 
is  sufficient  excuse  for  devoting  part  of  the  time  alloted  to  me  in  dealing 
with  the  prophylaxis  of  sepsis. 

As  I  have  just  said  that  puerperal  sepsis  is  rare  in  properly  conducted 
obstetric  institutions  and  relativelv  common  outside,  the  only  rational  con- 
clusion we  can  arrive  at  is  that  outside  conditions  must  be  at  fault. 

I  do  not  wish  to  be  accused  of  condemning  the  routine  practice  of 
medical  men  in  their  conduct  of  labour,  but  I  do  wish  to  draw  attention  to 
the  large  number  of  women  who  are,  and  always  will  be,  attended  by  mid- 
wives.  It  has  been  conclusively  shown  that  in  England  and  Wales  about  60 
per  cent,  of  confinements  are  attended  by  midwi\es,  and  in  some  districts  as 
much  as  80  per  cent.  It  has  also  been  conclusively  shown  that  puerperal 
infection  occurs  most  frequently  amongst  women  atten(ied  by  ignorant  and 
often  untrained  midwives,  and  that  the  greater  number  of  cases  occurring 
in  the  practice  of  medical  men  are  after  complicated  and  instrumental 
deliveries.  We  may  naturally  assume,  too,  that  in  a  considerable  number 
of  these  latter  cases  the  medical  man  has  lieen  called  in  bv  the  midwife 
because  of  some  abnormality. 

In  Australia  the  proportion  of  cases  attended  by  midwives  without 
medical  supervision  is  certainly  much  less  than  the  figures  quoted,  as  we 
have  not  the  same  slum  population  as  in  the  larger  centres  in  England. 

One  very  forcible  thought  that  comes  to  me  is  that  something  ought  to 
be  done,  presumably  by  the  Federal  Government,  in  order  to  enforce  the 
registration  of  midwives  and  to  insure  that  women  who  undertake  this 
duty  should  know  at  least  the  elements  of  antisepsis  and  asepsis.     It  is 
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■self-evident  that,  there  is  ample  scope  for  such  legishuion  in  a  country 
where  the  de.uth  of  popuhuioi;  is  such  a  crying  want ;  also  that  such 
legislation  should  lie  directed  by  members  of  our  profession. 

Here,  again,  it  is  not  intended  to  depreciate  the  excellent  work  already 
done  ill  this  direction  by  the  different  nursing  as.sociations,  the  R. V.T.N. A. 
and  the  A.T.X.A.  espepially.  Apart  from  the  classes  that  such  nurses 
must  necessarily  cater  for,  i.e.,  people  in  a  position  to  pay  two  to  three 
guine:is  a  week,  there  is  a  large  class  for  whom  the  above  fees  are  pro- 
hibitive, and  who,  unless  they  are  willing  to  go  to  a  maternity  charity, 
mu>t  perforce  put  up  with  the  less  expensive,  often  highly  estimable,  but 
untrained  woman,  who  for  from  20s.  to  30s.  a  week  undertakes  to  look 
after  the  patient  during  her  lying-in  period.  According  to  the  cleanliness 
or  otherwise  of  this  nurse  and  her  anxietv  to  help  on  the  pains  by  making 
vaginal  examinations,  so  is  the  risk  of  infection,  and  under  such  circum- 
stances we  rnay  be  well  surprised  that  cases  of  puerperal  infection  are  not 
more  common  than  they  are. 

How  this  condition  is  to  be  remedied,  whether  bv  having  a  class  of 
trained  midwifery  nurses  available  for  such  cases,  possibly  on  the  lines  of 
the  hourly  nurses  in  America,  or  by  having  a  separate  midwiferv  branch 
of  the  District  Trained  Xursing  Association,  is  a  question  that  needs  serious 
consideration.  While  absolutely  untrained  women,  probablv  whose  onlv 
qualification  {sic.)  is  that  thev  have  had  children  themselves,  are  allowed 
to  attend  these  cases,  there  will  always  be  a  large  mortalitv  list  in  obstetric 
work  outside  hospitals.  It  seems  that  the  proposal  to  raise  up  a  class  of 
trained  nurses,  who  will,  amongst  the  poorer  classes,  undertake  normal 
midwifery  cases  without  medical  supervision,  while  from  the  medical  point 
of. view,  perhaps,  not  a  scheme  to  be  lightly  advised,  is  from  the  point  of 
view  of  public  safety  and  the  saving  of  manv  useful  lives,  a  lesser  evil 
than  letting  the  present  system  go  on.  From  a  perusal  of  the  medical 
journals  it  is  evident  that  many  complaints  have  arisen  from  the  working  of 
the  Midwives  Act  in  England,  but  it  must  be  remembered  that  a  large 
proportion  of  the  present  midwives,  though  registered,  are  absolutely  un- 
trained in  the  proper  sense  of  the  word.  As  these  gradually  die  out. 
better  conditions  will  prevail,  for  it  is  just  the  ignorant,  untrained  woman 
who  is  ready  to  undertake  a  responsibility  that  a  trained  midwife  would 
decline  to  accept. 

It  cannot  be  too  strongly  insisted  that  puerperal  infection  is  merely 
wound  infection,  and  once  this  is  recognised  no  further  excuse  is  necessary 
for  adopting  e\ery  precaution  to  prevent  such  infection.  The  argument 
that  confinement  is  a  normal  process,  and  that  nature  ought  to  be  able  to 
deal  with  the  condition,  does  not  mean  that  we  ought  never  to  aid  nature. 
While  the  gravity  of  interference  bv  the  hand  or  by  instruments  is  to  be 
strongly  insisted  on,  we  must  remember  that  prolonged  labour  is  dangerous, 
both  from  the  condition  of  exhaustion  and  from  the  increased  liability  of 
the  patient  to  sepsis  because  of  the  lowered  vitality  of  the  tissues. 

So  we  should  not  wait  till  the  temperature  begins  to  rise  and  the 
pulse  to  flag  l«fore  assisting  the  patient,  but  when  such  intervention  is 
necessary,  our  great  safe-guard  lies  in  the  following  out  of  the  principles 
of  surgical  cleanliness. 

The  use  of  scopolamin  and  morphia  in  labour  has  seemed  to  me  to  be 
of  use  in  diminishing  pain  and  lessening  exhaustion,  and  during  the  last 
two  years  I  have  used  it  as  a  routine  practice. 
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The  general  recognition  of  the  fact  that  in  the  great  majoritv  of  cases^ 
infection*^ is  carried  from  without,  and  as  a  natural  corollary  the  fewer 
vaginal  examinations  the  better,  is  of  the  greatest  importance,  and  though 
we  have  not  vet  got  to  the  stage  that  vaginal  examinations  can  be  alto- 
gether dispensed  with,  perhaps  more  stress  is  to  be  laid  on  efficient  steri- 
lization, not  only  of  the  hands,  but  also  of  the  patient's  vulva  before 
examination.  It  has  been  suggested  that  rectal  examination  with  the 
giloved  finger  will  obviate  the  necessity  for  the  introduction  of  the  finger 
into  the  vagina  at  all.  Personally,  I  have  tried  this  in  many  cases,  and 
at  different  stages  of  labour,  but  find  that,  while  sufficient  in  cases  where 
the  presenting  part  is  low  down,  in  other  cases,  owing  to  the  thickness  of 
the  rectovaginal  septum,  sufficient  information  cannot  be  obtained.  Prac- 
tically, I  have  found  rectal  invagination  useful  only  in  those  cases  where, 
as  a  rule,  vaginal  examination  can  be  dispensed  with  in  any  case,  viz.,  in 
multiparse  and  in  primiparse  when  the  presenting  part  is  low  down  in  the 
pelvis.  If  a  real  gain  were  evident  from  this  method  of  examination, 
the  natural  repugnance  to  rectal  examination  might  be  overcome.  In 
speaking  of  the  prophvlaxis  of  sepsis,  another  point  to  be  remembered  is 
how  frequentlv  septic  symptoms  develop  after  the  fifth  or  sixth  day, 
indicating  often  that  infection  has  been  conveyed  not  at  the  confinement, 
but  in  manipulations  during  the  puerperium.  This  fact  emphasizes  the- 
importance  of  antiseptic  and  aseptic  precautions  during  this  period  also. 

The  ordinary  details  of  the  aseptic  and  antiseptic  conduct  of  labour, 
while  most  important — and  here  I  might  especiallv  mention  the  routine 
use  of  rubber  gloves — have  been  so  fully  and  ably  dealt  with  in  many 
recent  publications,  that  they  may  be  assumed  to  be  fairly  well  agreed  on. 
Another  factor  in  the  prophylaxis  of  sepsis  that  may  be  mentioned  is  the 
effective  treatment  of  purulent  vaginal  discharges,  so  often  gonorrhceal, 
during  pregnancy,  and  to  this  end  the  application  of  strong  antiseptic 
solutions,  silver  nitrate  or  argyrol,  has  seemed  to  me  more  effective  than 
routine  douching,  which  fails  to  really  get  at  the  seat  of  infection.  Recent 
reports  of  the  use  of  yeast  and  zymin  preparations  for  this  purpose  would 
seem  to  promise  excellent  results.'  Naturally,  we  all  recognise  the  import- 
ance of  maintaining  the  patient's  health  during  pregnancy,  realizing  that 
the  better  her  general  condition  at  the  time  of  confinement  the  less  likeli- 
hood of  sepsis,  and  should  this  occur  the  patient  is  in  a  better  condition 
to  withstand  it.  The  prophylaxis  of  sepsis  will,  therefore,  largely  consist 
in  a  thorough  realization  and  carrving  out  of  these  different  methods  in 
the  care  of  the  patient. 

The  two  parts  of  the  title  of  this  paper  go  well  together,  as  the  best 
chance  of  in.stituting  effective  treatment  lies  in  recognising  the  condition 
early. 

The  recognition  of  the  more  acute  types  of  infection,  which  force  them- 
selves urgently  on  the  practitioner's  notice,  is  not  difficult,  but  a  certain 
diagnosis  in  manv  cases  when  there  is  a  slight  temperature  and  a  quickened 
pulse  rate  during  the  puerperium  may  at  first  not  be  at  all  easy. 

The  suggestion  of  the  Conference  of  the  British  Medical  Association,  in 
1906.  to  define  more  clearly  what  are  to  be  considered  morbid  cases,  viz., 
any  case  where  the  temperature  between  the  second  and  the  eighth  day  rises 
twice  to  100  degrees,  certainly  seems  a  step  in  the  right  direction. 

We  know  that  very  many  cases  which  come  under  treatment  as  ordinary 
pelvic  inflammatory  trouble  have  reallv  had  their  origin  in  the  puerperium, 
and,  had  efficient  treatment  been  carried  out  at  this  stage,  when  the  infec- 
tion was  localized  in  the  uterus,  these  patients  would  often  have  been  saved 
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much  suflering,  and  sometimes  mutilating  operations.  Tliere  is  certainly 
good  ground  for  IxMievjng  in  the  truth  of  the  dictum  that  success  in 
obstetric  practice  should  be  judged  rather  by  the  percentage  of  morbid 
cases  than  by  tables  of  septic  mortality.  When  we  come  to  consider  the 
symptoms  which  indicate  infection  during  the  puerperium,  the  most  reliable 
are — First,  temperature;  second,  pulse  ratio;  third,  involution  of  the 
uterus;  fourth,  chan<ies  in  the  lochia. 

Temperature. — A  rise  of  temperature  during  the  puerperium  is  always 
to  be  looked  upon  as  possibly  indicating  some  infection  till  it  has  been 
proved  otherwise.  During  this  period  it  is  within  our  knowledge  that 
transient  rises  of  the  temperature  are  often  put  down  to  such  conditions 
as  constipation,  for  instance,  because  on  the  free  evacuation  of  the  bowels 
everything  again  becomes  satisfactory  ;  but  are  we  right  in  assuming  that 
there  was  no  uterine  condition  at  the  root  of  it  all?  In  many  such  cases 
a  more  rational  explanation  is  that  the  loaded  rectum,  the  recumbent 
posture,  and  possibly  also  some  backward  deviation  of  the  fundus,  have,  in 
conjunction,  interfered  with  the  lochial  discharge^  damming  it  back, 
and  that  the  straining  produced  by  the  purgative  assisted  the  uterus  in 
expelling  this  discharge,  and  so  put  an  end  to  the  absorption  of  the  toxins. 
That  this  is  quite  feasible  is  evidenced  by  the  fact  that  micro-organisms 
have  been  proved  to  be  present  in  the  lochia  in  over  30  per  cent,  of  normal 
cases  of  labour,  and  also  by  the  knowledge  that  a  similar  degree  of 
constipation  would  not  cause  a  temperature  in  the  non-puerperal  patient. 

The  same  thing  is  illustrated  in  some  cases  where  the  temperature  goes 
down  after  washing  out  the  uterus,  where  the  explanation  that  the  drainage 
cf  the  lochia  has  been  rendered  more  efficient  is  much  more  rational  than 
that  the  infecting  organi.sm?  have  been  killed  or  inhibited  in  their  growth 
by  an  antiseptic  which  could  not  have  penetrated  the  fibrinous  lining  of  the 
uterine  cavity.  I  have,  for  several  years,  as  a  routine  practice,  had  the 
head  of  the  puerperal  patient's  bed  raised,  w-ith  the  idea  of  favouring  the 
lochial  drainage.  The  rationale  of  this  old-fashioned  idea,  which  was 
advocated  by  Harvey  two  and  a  half  centuries  ago,  is  fullv  supported  by 
recent  bacteriological  investigations  of  the  lochia.  While  I  have  not 
included  bacteriological  examination  of  the  lochia  amongst  the  factors 
whxh  may  help  in  the  diagnosis  of  septic  infection,  it  is  not  intended  to 
minimize  the  importance  of  information  that  such  examination  may  give, 
but,  from  the  nature  of  the  special  knowledge  and  apparatus  required,  it 
is  recognised  that  this  cannot  be  a  routine  proceeding  in  the  great  majority 
of  cases  in  private  practice. 

When  infection  takes  place  during  labour,  a  temperature  occurs  fairly 
soon,  an  exacerbation  of  temperature,  with  possibly  a  rigour,  often  indicat- 
ing that  the  infection  has  spread  beyond  the  uterus  itself. 

Temperature  occurring  for  the  first  time  after  the  fifth  or  sixth  day 
very  often  indicates  infection  subsequent  to  lalx>ur.  or  to  an  increase  in  the 
virulence  of  saprophytic  organisms,  or  to  an  added  or  mixed  infection, 
especially  by  the  bacterium  coli  communis  or  streptococcus,  or  both 
combined. 

Increase  in  Pulse  Rate. — The  pulse  rate,  or,  rather,  the  pulse  ratio 
in  regard  to  the  temperature  present,  is  naturally  a  most  important 
symptom  ;  and  a  relatively  rapid  pulse  rate,  in  the  absence  of  previous 
haemorrhage,  is  always  an  earlv  and  suspicious  symptom  of  some  infection. 

Delayed  hirnhitwn  of  the  Uterus. — A  relatively  large  uterus  in  regard 
to  the  period  of  the  puerperium.  and  especially  if  the  uterus  remains  tender, 
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I;;  always  a  suspicious  symptom.  The  correct  management  of  the  third 
stage,  with  the  presence  of  a  wall  involuted,  hard  uterus,  form  one  of  the 
best  criteria  of  a  normal  puerperium. 

In  regard  to  the  question  of  retained  membranes,  I  am  of  opinion 
that  the  exploration  of  the  uterus,  especially  with  the  bare  hand,  for 
suspected  pieces  of  membrane  is  more  dangerous  than  leaving  them  to 
come  away  themselves,  and  that  it  is  quite  unnecessary  if  lochial  drainage 
is  efficient. 

Naturally,  where  the  membranes  can  be  seen  in  the  vagina,  or  hanging 
out  of  the  vulva,  it  is  advisable  to  remove  them. 

The  presence  of  a  full  bladder,  or  a  loaded  rectum,  and  the  use  of 
a  tight  abdominal  binder,  which  may  cause  retroversion,  and  so  hinder 
drainage  and  delay  involution,  are  other  factors  to  be  remembered. 

Changes  in  the  Lochia. — The  character  of  the  lochia,  though  not 
always  of  help,  may  sometimes  be  of  diagnostic  importance.  In  the  so- 
called  saprophytic  infection,  and  especially  in  B.C.C.  infection,  the 
lochia  is  offensive,  but  in  the  severe  streptococcic  infection,  the  lochia  are 
not,  as  a  rule,  offensive  at  all.  A  profuse  purulent  lochia,  coming  on  early, 
often  indicates  gonorrhoeal  infection.  Sudden  cessation  of  scanty  lochia 
is  often  indicative  of  severe  infection,  but  I  have  se^•eral  times  seen  cessa- 
tion of  the  lochia  associated  with  high  temperature  from,  other  causes, 
pneumonia  or  pyelitis,  where  the  subsequent  progress  of  the  uterine 
condition  was  quite  satisfactory. 

While  there  is  a  fairly  definite  agreement  as  to  the  method  of  preven- 
tion of  infection,  there  is  considerable  difference  of  opinion,  on  the  one 
hand,  as  to  the  methods  of  local  treatment  when  the  condition  of  sepsis 
has  developed,  and,  on  the  other,  whether  it  is  advisable  in  such  cases  to 
resort  to  anv  local  interference  at  all,  but  merely  to  trust  to  general_  sup- 
porting treatment  and  attempts  to  raise  the  local  and  general  resisting 
powers  of  the  patient. 

Here,  again,  the  recognition  of  the  principle  that  puerperal  infection 
and  wound  infection  are  identical  in  origin  and  character,  modified  only 
by  the  anatomical  relations  of  the  wounded  area,  seems  to  me  to  indicate 
the  line  of  treatment.  In  the  great  majority  of  cases,  the  infection  is  at 
first  localized,  and  this  is  naturallv  the  ideal  time  to  institute  local  treat- 
ment ;  so  that  the  necessity  of  the  early  recognition  of  infection  again 
impresses  itself  on  our  notice. 

Although  in  some  of  the  acutest  forms  of  sepsis  the  infection  has  become 
generalized  almost  from  the  start,  here,  even,  it  is  at  first  uncertain  that 
disinfection  of  the  source  of  origin  of  the  infection  may  not  be  of  service 
in  limiting  the  supply  of  organisms  and  toxins  that  are  being  absorbed. 
The  chief  objections  "raised  against  routine  local  treatment  are  that  the 
protecting  wall  of  leucocytal  infiltration  in  the  uterus  may  be  disturbed, 
and  that  antiseptics  applied  locally  cannot  penetrate  deeply  enough  to  kill 
all  micro-organisms  present.  The  researches  of  Bumm_  have,  however, 
conclusively  shown  that,  in  cases  of  severe  septic  infection  by  the  most 
%jrulent  micro-organisms,  this  protecting  wall  of  cell  infiltration  is  im- 
perfect or  absent.  The  interior  of  the  uterus  offers  an  ideal  place  where, 
if  we  believe  at  all  that  antiseptics  can  kill  micro-organisms,  they  cf  n  be 
applied  suflficientlv  strong  to  kill  any  organisms  present.  The  argument 
of  laisscr  faire  is  supported  by  the  fact  that  sometimes  in  such  cases  the 
intensity  of  the  infection  has  been  increased  by  curettage  or  Avashing  out, 
because'  fresh  areas  are  opened  up  for  absorption,  but  if  the  protecting 
barrier  is  already  inefficient  no  material  harm  can  come  of  clearing  out 
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infective  material  and  disinfecting  locally,  and  organisms  wliicli  have 
already  got  beyond  the  possibility  of  being  reached  cannot  be  made  more 
\  irulent. 

The  whole  ques^tion  hinges  on  whether  we  caii  any  longer  differentiate 
between  the  so-called  saprophytic  type  of  infection  and  the  septicaemic 
tvpe.  Where  the  svmptoms  are  manifestly  due  to  al)S<)rption  of  toxins 
from  retained  putrid  material  it  is  generalh  admitted  that  its  removal  is 
indicated,  and  when  this  is  effectively  done  the  results  are  excellent.  It 
has  been  proved  that  in  cases  of  retained  putrid  material  in  the  uterus, 
saprophytic  organisms  are  themselves  capable  of  producing  generalized 
infection,  and  even  if  the  saprophvtic  organisms  do  not  caus?  such  in- 
fection, ihev  may  act  as  a  stimulus  to  pathogenic  organisms  present  or 
accidentallv  introduced  to  become  more  virulent.  We  are  not  vet  able 
to  definitely  foretell  when  such  added  infection  mav  take  place  and  it 
seems  safer  to  look  on  everv  septic  case  as  possiblv  infective. 

Treatment. — Broadlv  speaking,  T  am  of  opinion  that  treatment  should 
be  instituted  on  the  following  lines  : — 

1.  Thorough  clearing  out  of  infected  material  from  the  uterus,  and 

efficient  local  antiseptic  treatment. 

2.  Doing   all   that   is   possible  to  increase  the   patient's   power    of 

resistance  to  the  infection.  Under  this  heading,  besides 
general  measures,  will  be  placed  the  use  of  vaccines  and 
serums,  and  substances  such  as  nuclein,  &c.,  which  are  sup- 
posed to   act   by    increasing   phagocytosis. 

3.  Insuring   efficient    drainage   subsequently. 

Once  we  have  decided  that  a  case  is  septic,  the  sooner  local  treatment 
is  "carried  out  the  better.  The  first  question  to  be  considered  is  that 
of  anaesthesia,  as  treatment  to  be  effective  is  necessarily  painful,  and  mani- 
festly we  do  not  wish  to  further  depress  the  patient's  vitality.  I  have 
tried  scopolamin  and  morphia  in  severe  cases,  followed  possibly  by  a 
few  whiffs  of  A.C.E.,  but  in  the  less  severe  cases  find  aether  well  borne. 
After  putting  the  patient  in  the  lithotomy  position  a  thorough  examina- 
tion of  the  vulva  and  vagina  is  made,  any  stitches  being  let  go,  and 
infected   lacerations   swabbed    with    an   antiseptic. 

I  formerly  used  iodized  phenol,  formalin,  or  biniodide  in  spirit,  but 
since  reading  Dr.  Gordon's  article  on  the  use.  of  medical  izal  for  this 
purpose,  about  eighteen  months  ago,  have  used  this  preparation  alto- 
gether, and  have  been  more  satisfied  withi  it  than  with  any  other  anti- 
septic. It  is  not  particularly  painful,  even  pure,  does  iiot  cause  super- 
ficial coagulation  necrosis,  and  in  using  it  for  the  Interior  of  the  uterus 
it  has  distinct  haemostatic  properties.  It  certainlv  seems  to  clear  up 
sloughy,  fibrin-covered  infected  areas  much  more  quickly  than  any  other 
antiseptic  that  I  have  tried,  and  I  have  never  seen  nny  symptoms  which- 
could  J>e  put   down  to  absorption   after   it.s  use. 

Next,  attention  is  turned  to  the  uterus  itself,  and  after  examining  the 
interior  with  the  finger,  it  is  thoroughly  curetted  wifli  a  large  sharp  curette. 
I  am  of  opinion  that  if  curettage  is  to  be  done,  it  can  onlv  be  efficiently 
done  with  a  sharp  instrument,  as  a  blunt  curette  so  often  rides  o\er  pieces 
of  adherent  placenta.  In  curetting,  I  like  to  hold  the  fundus  with  the  left 
hand  in  order  to  minim.ize  the  risk  of  perforation,  but,  with  a  broad 
curette,  this  is  not  very  likelv,  though  the  uterus,  in  these  cases,  is  ad- 
mittedly soft  and  flabby.  Here  T  would  sav  that,  in  mv  experience,  it 
is  quite  exceptional   not  to  find   a  considerable  quantity   of   decidua  and 


31 

fungcus-like  debris,  even  in  cases  where  the  lochia  has  been  absent  or  not 
at  all  offensive.  The  presence  of  this  material  in  an  infected  uterus  must 
mean  a  very  favorable  nidus  for  the  grouth  of  organisms;  and,  in  my 
cpinion,  it  is  far  better  remo\ed.  Also,  while  such  material  is  present,  an 
antiseptic,  applied  locally,  cannot  be  expected  to  properly  reach  any 
organisms  present.  After  the  uterus  is  empty,  and  the  endometrium  re- 
moved down  to  the  muscular  layer,  the  next  step  is  to  disinfect  the  uterine 
cavitv,  and  for  this  purpose  it  is  rubbed  over  energetically  with  a  swab, 
soaked  in  pure  "  medical  izal,''  endea\ouring  to  reach  the  whole  of  the 
interior  of  the  cavity. 

If  the  uterus  contracts  well  after  this  treatment,  it  seems  to  be  a 
iavorable  sign.  Lastly,  the  uterus  is  lightly  packed  with  gauze,  soaked 
in  i-2o  solution  of  izal,  or  with  gauze  liberally  powdered  with  iodoform. 
The  gauze  is  removed  in  24  hours,  and  is  not  reinserted. 

In  the  after  treatment,  the  head  of  the  patient's  bed  is  kept  consider- 
ably raised,  and,  in  severe  cases,  frequent  injections  of  saline  by  the  bowel 
or  subcutaneouslv  are  used.  Strychnine  and  ergot  or  quinine,  together 
with  hot  antiseptic  vaginal  douches  are  employed,  in  order  to  stimulate 
the  uterus  to  contract  and  retard  accumulation  of  lochial  discharge,  but 
no  further  local  treatment. 

The  general  treatment,  in  regard  to  stimulants,  free  feeding  and  general 
care,  usual  in  septic  cases,  is  carried  out.  If  serum  or  vaccine  treatment 
is  to  be  adopted,  it  is  injected  as  soon  as  possible  after  curettage. 

I  have  had  no  experience  with  the  use  of  Crede's  ointment  or  of  col- 
largol,  but  have  seen  several  cases  which  were  treated  by  intravenous 
mjections  of  formalin,  with  no  good  result,  and,  in  one  case,  with 
apparently  decided  bad  results,  so  much  so,  that  I  do  not  feel  inclined  to 
try  the  treatment  further.  I  have  used  Fourchier's  treatment  of  sub- 
cutaneous injections  of  turpentine,  but,  apart  from  certainly  causing  local 
abscesses,  it  had  not  appreciable  effect.  The  use  of  injections  of  necleic 
acid  has  greatly  interested  me,  and  I  have  convinced  myself  that  a  definite 
leucocytosis  does  follow  its  injection  in  normal  cases,  and,  in  spetic  cases, 
have  thought  that  it  may  have  done  good.  The  use  of  anti-streptococcic 
serum,  polyvalent,  and  otherwise,  has  not  in  my  experience  proved  of 
definite  value. 

In  the  only  case  in  which  I  have  used  a  vaccine,  made  from  the 
organisms  isolated  from  the  uterine  discharge,  in  this  instance  a 
staphylococcus ;  the  patient  recovered  after  a  long  illness.  Though  this 
was  a  very  severe  infection,  and  I  expected  the  patient  to  die,  as  far  as 
one  could  judge  clinically,  and.  from  an  examination  of  her  chart,  the 
improvement  could  not  be  put  down  to  the  use  of  the  vaccine.  In  this 
case  the  onlv  reaction  that  was  obtained  was  when  a  dose  of  750.000,000 
staphylococci  was  given,  instead  of  250,000,000,  owing  to  a  mistake  in 
standardizing  the  vaccine.  The  vaccine  was  given  without  reference  to  the 
opsonic  index,  and,  perhaps,  the  dosage  was  too  small. 

The  report  of  two  cases,  treated  by  Dr.  H.  C.  Llovd,  certainlv  does 
make  one  hopeful  of  this  method  of  treatment  as  an  adjuvant,  but  it 
seems  to  me  that  efforts  to  deal  with  the  organisms  at  the  site  of  infection 
must  always  be  our  first  aim.  and,  after  that,  vaccine  therapv  is  certainlv 
a  logical  effort  to  help  the  patient  in  her  fight  against  toxins  alreadv 
absorbed. 

Dealing,  as  one  necessarily  does  in  hospital  practice,  with  cases  in 
which  the  infection  is  well  advanced  when  they  are  admitted,  mv  personal 
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opinion  is  that  the  treatment  above  described  has  been  more  effective 
than  by  washing  out  or  curettage  without  uterine  disinfection.  Though 
one  divs  not  cxix^ct  severe  cases  to  recover  forthwith,  it  has  seemed  to  me 
that  sucli  cases  were  better  for  having  had  their  source  of  supply  of  in- 
fecting organisms  cut  off  or  diminished. 

Pryor's  treatment  of  septic  infection,  by  opening  the  posterior  cul-dc- 
sac,  and  isolating  the  uterus  with  iodoform  gauze,  in  those  cases  where 
the  symptoms  did  not  subside  after  disinfection  of  the  uterine  cavity,  gave 
promise  of  being  of  great  service,  but  apparently  other  observers  have  not 
had  the  same  brilliant  results  as  were  recorded  by  the  late  Dr.  Pryor 
himself. 

One  cannot  help  feeling  that  amongst  his  records  of  successful  cases 
were  man\-  that  would  have  recovered  without  this  operation. 

I  have  fre(]uently  had  the  fluid  obtained  from  the  pouch  of  Douglas 
in  septic  cases  examined  microscopically,  and  know  how  often  it  contains 
organisms  B.C.C.  especially,  but  also  streptococci  and  stophylococci. 
There  are  also  large  numbers  of  leucocytes  which  have  succumbed  in  their 
fight  against  these  organisms.  The  presence  of  this  fluid  in  the  pouch 
of  Douglas  would  seem  to  be  a  favorable  sign,  as  indicating  well-marked 
reaction  to  the  infection.  Pryor  claimed  that  this  fluid  was  practically 
always  sterile  after  the  first  dressing  with  iodoform  gauze,  and  looked  on 
the  getting  rid  of  this  fluid  as  an  essential  part  of  his  treatment.  The 
rationale  of  this  treatment  is  that  it  causes  a  blocking  of  the  larger 
lymphatic  vessels  at  the  back  of  the  uterus,  and  so  prevents  further 
infection  by  this  route.  Also  the  iodoform  gauze,  besides  acting  as  a  local 
antiseptic  by  the  liberation  of  iodine,  causes  a  localized  inflammatorv  re- 
action, and  this  accession  of  leucocvtes  may  ahso  help  in  limiting  the 
infection.  The  procedure  is,  therefore,  to  be  looked  on  as  not  only  curative  in 
some  cases,  but  as  a  prophylactic,  and  for  this  reason  it  should  be  resorted 
to  early,  but,  naturally,  not  till  after  the  uterine  ca\ity  has  been  efficiently 
disinfected.  I  have  seen,  and  have  had,  many  striking  in.stances  of  recovery 
after  this  procedure,  especially  in  post  abortum  cases  of  sepsis,  and  even 
where  no  fluid  was  evacuated  from  the  pouch  of  Douglas.  In  post 
puerperal  cases,  however,  it  is  not  an  easv  matter  to  isolate  an  organ 
which  may  extend  anywhere  up  to  the  umbilicus,  and  in  these  cases  I  have 
not  been  very  favorably  impressed  with  the  results  of  this  proceeding. 
It  may  he  that  the  rest  of  the  lymphatic  .supply  is  so  hypertrophied  at 
about  full  time,  that  the  blocking  of  the  posterior  lymphatics  is  not 
sufficient  to  limit  the  infection.  So  that,  latterly,  in  early  post  puerperal 
cases.  I  have  not  opened  the  posterior  cul-dc-sac.  except  with  the  idea  of 
affording  drainage  where  peritonitis  or  localized  inflammatory  exudation 
has  been  present.  There  still  remains  the  consideration  of  vari(jus  major 
operations  in  cases  of  puerperal  sepsis.  That  the  operation  of  hvsterectomv 
has  l)een  proposed  and  practised  for  this  condition  indicates  that  it  wa.'^ 
felt  that  good  could  l:>e  done  by  getting  rid  of  the  source  of  infection. 
Between  the  years  1892  and  1902,  the  operation,  judging  from  the  records 
in  obstetrical  journals,  was  prettv  extensively  performed  in  all  classes  of 
septic  infection. 

The  concensus  of  opinion  at  the  Conference  in  Rome,  in  1902,  when 
this  question  was  discussed,  was  one  of  marked  disapproval  except  for 
certain  well-defined  ca.ses,  such  as  infection  in  child-bed,  associated  with 
cancer  of  the  cervix,  localized  abscesses  in  the  uterine  walls,  and  infection 
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associated  with  the  presence  of  sloughing  or  infected  fibroids.  Personally, 
1  have  not  yet  met  with  a  case  where  the  possible  good  to  be  obtained 
has  seemed  to  justily  this  operation. 

Another  operation  that  has  been  advocated  in  cases  of  puerperal 
pvsemia  is  ligature  of  the  thrombosed  pelvic  veins,  with,  in  some  cases, 
clearing  out  the  contained  thrombus.  Dr.  Lendon,  of  Adelaide,  has 
recently  recorded  a  successful  case  where  the  operation  was  done  by  the 
intra-peritonaeal  route.  Dr.  Moore,  of  ^lelbourne,  has  also  recorded 
similar  cases,  it  seems  to  me  that  the  almost  absolute  uncertainty  of 
diagnosing  the  extent  of  the  throrhbosis.  and  the  fact  that  most  of  the 
less  severe  cases  tend  to  recover  without  any  major  operation,  as  indicating 
that  the  thrombosis  is  probably  a  conservative  process,  will  form  valid 
objections  to  the  general  adoption  of  this  operation,  even  when,  as  has 
been  proposed  and  carried  out,  the  ligation  is  performed  extra-peritoneally. 

Puerperal  Peritonitis. — The  last  condition  to  be  considered  is  the  treat- 
ment of  puerperal  sepsis  where  peritonitis,  general  or  more  or  less  localized, 
is  actually  present.  Unfortunately,  it  is  at  this  stage  that  patients  are 
so  frequently  sent  into  the  wards  of  a  general  hospital,  and  here,  at  any 
rate,  we  are  at  no  loss  to  know  what  the  prognosis  of  the  case  is,  if  nothing 
be  clone.  The  look  of  the  patient,  the  pulse  rate,  the  slightly,  if  at  all, 
raised  temperature,  the  vomiting,  the  distended  and  immobile  abdomen, 
with  very  often  the  condition  of  euphoria  of  the  patient,  leave  no  room 
for  conjecture  as  to  how  the  end  will  come.  The  chief  question  is  as  to 
how  much,  or  how  little,  is  to  to  be  done  to  be  effective.  The  treatment 
of  general  peritonitis  following  appendicitis,  has  made  us  familiar  with 
the  various  stages  that  have  been  gone  through,  from  the  total  evisceration 
and  endeavour  to  wash  away  infective  organisms,  to  the  method  of  simple 
incision,  and  providing  for  efficient  drainage,  while  adding  as  little  as 
possible  to  the  strain  of  the  patient's  already  poor  condition.  While  the 
outlook  for  these  cases  is  unfavorable,  though  records  up  to  60  per  cent, 
of  recoveries  are  noted,  it  is  to  be  looked  on  as  a  distinct  advance  that  we 
can  hope  to  save  some  of  them. 

The  extra  strain  of  the  anaesthetic  is  always  a  factor  against  the  chance 
of  the  patient,  and,  perhaps,  we  will  find  spinal  anaesthesia  a  distinct 
advance  in  these  cases;  but  whatever  is  done  has  to  be  done  quickly,  and 
as  little  anaesthetic  as  possible  used. 

_    In  localised  cases  curettage  and  disinfection  of  the  uterus  with  pro- 
vision for  drainage  by  opening  the  cul-de-sac  will  be  sufficient. 

In  cases  where  the  peritonitis  is  general.  I  have  made  a  small  incision 
above  the  pubes,  and  sometimes  in  one  or  both  flanks,  and  inserted  flanged 
drainage  tubes.  Sometimes  I  ha^•e  not  washed  out  at  all,  but,  as  a  rule, 
I  wash  out  through  the  anterior  drainage  tube,  under  slight  pressure,  when 
the  fluid  escapes  through  the  loin  tubes,  but  I  avoid  handling  the  intestine 
as  much  as  possible.  Lastly,  the  uterus  is  curetted  and  disinfected,  and 
a  drainage  tube  put  into  the  pouch  of  Douglas,  and  hot  saline  again  run 
through  the  suprapubic  tube. 

The  flushing  tube,  described  bv  Blake  (Annals  of  Surgery,  1906). 
?eems  to  be  a  useful  appliance  for  this  purpose.  Evervthing  is  done  as 
quickly  as  possible,  and  the  patient  put  back  to  bed  in  Fowler's  position, 
and  the  constant  saline  drip  by  the  bowel  adjusted  as  .soon  as  possible. 

ihe   tree   administration   of   strvchnine     and    stimulant^   to  tide   these 

out w'  r^M^^  '^"^^  °^  *^"  operation    is  of  great  importance,  and  the 

?rn.     .       Tr  '"^  ^'^""'^  ^''^'^'  °"    ^^"he^her    the    dose    of    toxins 
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alrt'.ulv  absorU'il  is  too  ^HMt  for  the  jKitieiit  to  dtal  with.  Xatur.ili\,  the 
use  of  scrums  or  vaccuies,  and  anxtliinj;  we  can  do  to  raise  the  resisting 
power  of  the  patient,  will  have  their  place  here. 

While  the  prop;nosis,  in  many  ca.ses,  is  not  encouraging,  we  know  that 
wi>  have  given  the  patient,  as  far  as  we  know  at  present,  the  only  chance 
she  has  of  recovery.  That  there  is  something  more  to  learn  about  the 
course  of  these  cases,  is  indicated  by  the  fact  that,  though  we  may  have 
a  numlx.'r  of  successive  cases  which  recover  after  the  treatment,  almost 
making  us  think  that  we  had  at  last  a  panacea,  other  cases,  w'hich,  from 
a  clinical  aspect,  at  any  rate,  looked  more  hopeful  than  some  of  those 
V  hich  ha\e  recovered,  are  not  able  to  overcome  the  toxins  already 
absorbed.  We  have,  as  yet,  no  means  of  estimating  with  certaintv  the 
\irulenre  of  the  infecting  micro-organisms  or  the  resisting  power  of  the 
patient  in  each  individual  case,  and  our  chief  hope  of  success  lies  in 
instituting  eliminative  treatment  as  earlv  as  possible. 

Discussion  on  Dr.   Wilson's   Paper. 

Dr.  Horne  (Melbourne)  thought  that  the  registration  of  midwives 
would  be  apt  to  gi\-e  authority  to  many  ignorant  incapables.  For  the  poor 
as  for  the  rich,  nothing  but  the  best  was  good  enough.  In  towns  the 
remedy  would  easily  be  found  in  a  system  of  visiting  nurses.  He  forbade 
any  examinations  by  his  nurses,  and  never  made  one  himself  without  finger- 
stalls. By  so  doing,  he  felt  justified  in  attending  clean  and  dirty  cases 
at  the  same  time.  Too  little  attention  was  paid  to  gonorrhoea  as  a  source  cf 
infection.  The  urethra  and  cervix  were  its  usual  lurking  places.  He 
did  not  feel  alarmed  at  the  retention  of  small  pieces  of  uninfected  mem- 
brane, unless  a  nurse  has  examined.  Germ  grow'th  required  insufficient 
resisting  pow'er,  and  the  presence  of  a  culture  medium.  The  latter  was 
generally  supplied  by  faulty  technique  in  the  third  stage.  Then  not  only 
fragments  of  placenta  and  membranes  were  left,  but  the  inefficient  uterine 
contractions  favoured  bleeding  and  retention  of  blood  clot.  Douches 
seemed  to  him  useful  only  to  remove  detritus;  the  antiseptics  could  not 
possibly  reach  the  germs.  Plugging  with  gauze,  soaked  in  methylated 
spirit,  introduced  a  surer  and  more  effective  germicide. 

Dr.  Hamilton  (Adelaide)  said  that  in  a  country  practice  of  2,000 
cases  of  midwifery  he  had  had  no  case  of  sepsis ;  but  the  first  case  he 
attended  in  town  had  developed  septicaemia.  He  dwelt  on  the  impotence 
of  immediately  repairing  lesion.  Infection  as  a  rule  had  its  source  in  the 
uterus;  he  rarely  failed  to  find  something  there.  He  preferred  Howard 
Kelly's  curette.'  Vaccine  treatment  appealed  to  him,  and  he  was  much 
in  favour  of  Prvor's  method  of  dealing  with  suppuration. 

Dr.  Cuscaden  (Melbourne)  pointed  out  the  difticulty  of  the  nursing 
question,  especially  in  the  case  of  the  country  practitioner.  The  Sairey 
Gamp  was  an  unteachable  person.  But  the  main  safeguard  was  after  ail 
prophylaxis,  and  the  results  would  always  be  in  proportion  to  the  d.egree 
to  which  it  was  carried  out. 

Dr.  Meyer  (Melbourne)  said  that  among  the  manv  valuable  points 
emphasized  bv  Dr.  Wilson  was  the  reference  made  to  the  development  of 
infection  after  the  fifth  or  sixth  day  of  the  puerperium.  Post-partum  mani- 
pulation undoubtedly  was  a  frequent  cause  of  sepsis.  He  fully  realized 
the  nursing  diffirultv,  and  had  repeatedlv  drawn  attention  in  T^na  (the 
journal  of  the  R.V.T.X.A.)  to  the  urgent  necessity  of  insisting  on  a  more 
thorough  training  of  women  engaged  iri  obstetric  practice.  The  registra- 
tion of  midwives  would  no  doubt  help  to  obviate  some  of  the  dangers,  but 
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the  English  Midwives  Bill  fell  far  short  of  the  desideratum.  He  had 
advocated  for  the  less  well-to-do  classes  the  hourly  svstem  of  nursing,  by 
which  trained  obstetric  nurses  could  visit  patients  twice  a  day,  or  oftener 
if  need  be,  at  fees  within  the  means  of  the  patients.  But  the  whole  blame 
must  not  be  laid  at  the  door  of  the  nurses.  Obstetricians  must  recognise 
that  every  confinement  should  be  regarded  as  an  important  surgical  proce- 
dure. As  regarded  the  actual  treatment  of  an  established  septicaemia,  he 
did  not  favour  the  use  of  antistreptococcus  serum.  He  had  seen  some  un- 
fortunate results  from  its  employment,  and  an  analysis  of  a  number  of 
reported  cases  satisfied  him  that  the  favorable  results  would  have  followed 
iixiependently  of  the  serum  treatment.  The  use  of  vaccines  was  distinctly 
promising.  Dr.  Lloyd  had  reported  successful  results,  and  the  evidence 
was  definite  and  valuable.  One  of  the  commonest  errors  was  the  indis- 
criminate use  of  the  curette  for  a  rise  of  temperature  following  deli\ery, 
many  of  the  worst  cases  of  sepsis  were  associated  with  entire  absence  of 
retained  products  of  conception.  He  did  not  think  the  law  need  be  laid 
down  as  to  use  of  the  sharp  curette — the  blunt  instrument  in  many  cases  was 
both  safe  and  effective.  His  experience  in  a  large  number  of  cases  did 
not  lead  him  to  put  faith  in  an_\  special  drug  in  the  treatment  of  sepsis ; 
salines,  either  rectal  or  by  submammarx  injection,  were  the  best  diluents  of 
toxins,  and  Pryor's  method  in  early  as  well  as  late  suppuration  gave  most 
satisfactory  results. 

Dr.  Reid  (New  South  Wales)  was  a  strong  advocate  of  palpation  as  a 
substitute  for  vaginal  examination ;  the  less  internal  examination  made  the 
better.  He  did  not  regard  every  case  of  post-partum  temperature  as  due 
to  sepsis.  In  the  case  of  retained  membranes,  if  a  small  portion  were  left 
in  the  uterus  he  left  it.  A  hastv  third  stage  was  blamable  for  many  bad 
results. 

Dr.  Grieves  (Xew  South  Wales)  said  the  bugbear  of  country  prac- 
titioners was  the  "nurse;"  bad  nursing  was  the  cause  of  much  evil.  He 
objected  to  morphine  as  a  routine  treatment.  He  was  in  favour  of  the 
use  of  antistreptococcic  serum,  which,  in  his  hands,  had  been  followed 
by  good  results. 

Dr.  Cairns  Lloyd  (Melbourne). — In  my  opinion,  it  is  a  pity  to  rely 
on  the  bacteriological  examination  of  the  lochia  for  indication  of  the  kind 
of  infection  present,  as  a  far  more  accurate  result  can  be  obtained  from 
the  cavity  of  the  uterus  from  material  removed  by  the  curette.  Two  of 
the  worst  cases  of  septic  infection  he  had  seen  showed  signs  of  sepsis  first 
as  late  as  tlje  twelfth  day,  and  both  died.  Infection  may  occur  some  days 
subsequent  to  parturition.  The  odour  of  the  lochia  is  no  guide  to 
sepsis.  The  most  severe  infection  mav  occur  with  lochia  free  of  smell. 
He  believed  sapraemia  to  occur  only  very  rarely.  He  had  so  far  had  no  good 
result  from  antistreptococcic  serum,  and  some  bad  ones.  Unless  bacterio- 
logical examination  5e  made  beforehand,  and  the  serum  prepared  from  the 
particular  case,  it  is  scarcely  likely  to  be  of  use.  Where  result  has  fol- 
lowed, he  was  inclined  to  think  it  is  due  to  other  treatment  associated. 
Vaccines,  to  his  mind,  were  more  likely  to  give  assistance.  Thev  are 
quickly  prepared  from  the  special  organism  present,  and,  though  he  had 
only  had  a  few  cases,  the  results  so  far  are  sufficient  to  encourage  further 
investigation.  It  is  not  necessarv  to  make  an  opsonic  investigation. 
Though  the  curette  has  met  with  condemnation  in  puerperal  sepsis,  he  had 
now  used  it  systematicallv  for  the  past  twelve  years,  examining  each^  case 
bacteriologically.  at  the  same  time  have  found  all  varieties  of  pathogenic 
organisms  present,  and  have  never  Had  cause  to  regret  its  use.  He  considered 
it   an   instrument  of  great  value.        It  must  be  used  on  the  first   rise  cf 


36 

temperature  and  pulse,  and  must  be  \cry  tliorough.  If  used  late  the  in- 
fection has  passed  beyond  the  surface  Unless  the  whole  cavity  be  curetted 
Channels  are  opened  for  general  infection  which  did  not  previouslv  exist, 
and  in  either  case  the  condition  of  the  patient  is  worse  than  before.  He  i>re- 
ferred  a  broad  blunt  instrument,  which  removes  tissue  bv  the  down  stroke. 
The  curetting  is  followed  by  plugging  with  iodoform  gauze,  preceded  by 
injection  of  absolute  alcohol  or  2  per  cent,  formalin  solution.  Tiiese  are 
repeated  in  twenty-four  hours  if  the  temperature  he  above  loodeg.  F. 
Even  after  a  pure  streptococcic  infection  this  is  not  often  required.  The 
pulse  rate  is  of  even  more  importance  than  the  temperature.  He  was  not 
alarmed  at  a  high  temperature  associated  with  a  low  pulse. 

Dr.  Worrall  (Sydney)  urged  the  importance  of  prophylaxis.  It  w^as 
important  to  cure  all  previous  discharges  before  the  onset  of  labour,  and 
to  leave  no  pabulum  in  which  germs  could  grow.  The  third  stage  of  labour 
should  be  left  to  nature;  as  a  corollary  the  time  usually  allowed  for  this 
stage  should  be  increased.  He  favoured  the  administration  of  ergot 
strychnine  and  quinine  at  the  completion  of  the  third  stage.  The  uterus 
should  be  cleared  out  when  necessary  with  gloved  hand  and  gauze,  so  as 
to  separate  all  pabulum  interfering  with  contraction  and  retraction.  If 
there  were  no  diminishing  in  inAolution,  and  no  offensive  lochia,  and  the 
interior  of  the  uterus  was  smooth,  he  did  not  curette.  If  these  conditions 
were  excluded,  he  promptlv  curetted,  flushing  out  the  uterus,  but  also 
using  a  swab  and  plugging  with  some  antiseptic  gauze  for  twenty-four  hours. 
It  w-as  difficult  to  telj  when  hvsterectomy  would  save  life,  but  in  some  cases, 
such  as  sloughing  fibroids,  rup)tured  uterus,  or  an  irremovable  placenta 
undergoing  necrobiosis  he  ad\ocated  vaginal  coeliotomy. 

Dr.  McArthur  (Melbourne)  said  he  w^as  glad  to  hear  Dr.  Lloyd  refer 
Xo  his  work  on  the  bacteria  of  the  puerperium,  as  it  was  the  pioneer  work 
in  that  respect  as  regards  Melbourne  at  any  rate.  He  had  associated  him- 
self a  good  deal  with  Dr.  Lloyd  in  that  work,  and  his  own  obserA-ations  had 
caused  him  to  lose  sight  of  any  distinction  as  to  sapraemia  and  septicaemia. 
Saprsemia  is  supposed  to  be  caused  by  the  presence  of  saprophytes.  Sep- 
ticaemia bv  defined  pathogenic  bacteria.  He  had  bacterially  examined  all 
cases  which  had  a  temperature  during  the  puerperium.  A  portion  of  the 
contents  of  the  uterus  would  be  sent  to  the  bacteriologist  sealed.  In  nearly 
all  cases  in  the  dead  tissue  well  defined  pathogenic  organisms  were  dis- 
covered, such  as  the  streptococcus,  strephytococcus  albus,  the  gonococcus, 
the  pneumococcus,   &:c. 

These  were  the  organisms  pathogenic  in  nature,  growing  and  living  on 
the  dead  material  within  the  uterus,  but  of  a  low  virulence. _      Upon  such 
culture  media  the  virulence  of   pathogenic  organisms  soon  increases,   and 
mav  become  attached  deeply  to  the  endometrium,  always  increasing  in  viru- 
lence, until,  at  last,  absorbed  by  the  blood  stream,  a  condition  of  true  septi- 
cemia is  produced.     There  should  be  no  call  for  exploration  differer.tiating 
sapraemia  and  seinicaemia.     The  bacteria   are  the  same,   the   difference  in 
clinical  features  resulting   from   the   de.j;ree  of   virulence  and    position   of 
the  infecting  pathogenic  organisms.       In  view^  of  this  aspect  of  the  case, 
how  urgent  it  is  to  thoroughlv  em\A\  the  uterus  with  the  curette  becomes 
obvious.        In  doing  so.   afterwards,'  he  personally  preferred  to  pack  the 
uterus  with  gauze  saturated  in  absolute  alcohol,  which   is  a  potent  antiseptic, 
non-escharotic,  and  on  excellent  stimulant  to  uterine  contractions.       Then 
after  withdrawing  the  alcohol -saturated  gauze,  he  repacked  with  drv  sterile 
gauze,  in  order  that  there  is  no  potential  cavity  within  the  uterus  for  accu- 
mulation of  blood  clot.     This  gauze  is  removed  within  twenty-four  hours. 
Dr.  Rothwell  Adam  (Mellx)urne)  said  that  in  the  pre-antiseptic  days 
we  had  epidemics  of  puerperal  sepsis,  but  not  so  manv  individual  cases. 


37 

With  the  use  of  the  curette  in  every  case  bad  results  followed.  He  con- 
demned the  practice  of  regarding  a  high  pulse  and  temperature  as  the  indi- 
cations for  curettage.  Curettmg  straight  a\\ay  before  carrying  out  a 
systematic  examination  would  lead  to  disaster.  This  should  be  regarded 
with  all  the  seriousness  of  a  major  operation.  Besides  the  uterus  other 
possible  sources  of  sepsis,  such  as  injuries  of  the  perinaeum  and  of  the  vagina 
must  be  carefully  considered.  He  preferred  to  use  a  sharp  curette  as  the 
force  required  in  the  use  of  a  blunt  instrument  was  a  danger  in  itself. 
The  evidence  in  regard  to  the  use  of  sera  was  not  encouraging.  On  this 
point  he  could  speak  from  personal  experience;  more  was  to  be  hoped  from 
vaccines. 

The  President  said  that  infection  should  be  definitelv  considered 
as  coming  from  without.  Whatever  else  was  of  use  in  dealing 
with  the  condition  of  sepsis,  it  was  a  great  mistake  to  use  strong  antiseptic 
solutions  for  the  vagina;  what  we  wanted  to  do  above  all  things  was  to 
preserve  the  resisting  power  of  the  organs  already  there  for  protection. 
He  emphatically  condemned  the  use  of  the  blunt  curette,  and  he  did  not 
wash  out  the  uterus.  As  regarded  serum  therapy,  the  line  of  advance 
must  go  hand  in  hand  v\ith  the  work  of  the  bacteriologist. 


SOME    ASPECTS    OF    THE    QUESTION    OF    THE    ARTIFICIAL 
TERMIXATIOX  OF  GESTATION. 

Felix   Meyer,    M.D.,   B.S.,    Melbourne, 
Hon.  Surgeon,  Gynaecological  Department,  Women's  Hospital,  Melbourne. 

Apart  from  'the  scientific  interest  of  the  subject — the  purely  obstetrical 
aspect — the  problem  we  have  to  deal  with  is  one  of  social  and  ethical  im- 
portance, and,  at  the  outset.  I  venture  to  say  that  the  solution  of  the  ques- 
tion from  the  obstetrical  stand-point  will  l:>e  a  satisfactory-  answer  to  the 
ethical  and  moral  demands. 

One  of  the  fundamental  difficulties  involved  in  the  problem  lies  in  the 
fact  that  prognosis,  even  for  those  who  have  had  great  experience,  and 
who  are  possessed  of  sound  judgment,  is  at  best  an  imperfect  art.  The 
exapt  value  of  the  physiological  factor  cannot  be  appraised,  and  trite  as 
this  idea  may  seem,  I  feel  that  it  must  be  emphasised  as  an  unknown 
quantity  to  be  recognised  and  carefully  regarded  in  the  consideration  of 
e^'ery  case.  I  knew  of  no  more  difficult  position  than  that  in  which  the 
conscientious  obstetrician  finds  himself  called  upon  to  decide  whether  he 
will  or  will  not  institute  such  procedures  as  mav  on  the  one  hand  sacrifice 
the  life  of  the  child,  or  preserve  it  at  the  expense  of  the  life  of  the  mother. 
What  at  least,  however,  in  the  interests  of  humanitv  and  progress  is  de- 
manded is  that  the  problem  should  be  approached  with  a  mind  free  from 
bias  or  preconceived  ideas  due  to  anv  particular  school  or  doctrine. 

While,  therefore,  no  hard  and  fast  rule  can  be  laid  down  to  cover  the 
whole  ground,  certain  principles  mav  be  accepted  as  axiomatic  to  safe- 
guard the  position,  namely — 

1.  Each  case  must  be  treated  on  its  own  merits. 

2.  While  the  life  of  the  mother  should  be  the  first  consideration, 

everv  and  the  most  strict  regard  should  be  had  to  the  rights 
of  the  unborn  child. 
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3.  No  measures  should  be  undertaken  for  the  artificial  termination 
of  pregnancy,  except  with  the  complete  approval  of  two 
experienced  practitioners,  additional  opinions  being  re- 
(]uisitioned  in  all  doubtful  cases. 

The  material  on  which  I  have  drawn  for  this  paper  is  represented  by 
something  over  5,000  cases  in  my  own  practice,  either  at  the  Women's  Hos- 
pital, ^^elbourne,  or  in  private.  If,  therefore,  some  of  my  statements 
appear  dogmatic,  they  are  the  outcome  of  personal  experience — one  that 
I  cannot  possibly  claim  to  be  all-embracing,  but,  which,  such  as  it  is, 
will.  I  trust,  justify  its  presentation  for  your  criticism.  I  shall  deal  with 
some  of  the  more  common  complications  of  pregnancy. 

Tuberculosis. 

The  obvious  question  is,   what  is  the  effect,   as  a  rule,   of  pregnancy 
on   tuberculosis?      On   this   point   there   is   a   great   difference   of   opinion, 
that   of  the  majority    being   that   pregnancy    tends   to  check   the   disease. 
That  this  is  so  in  a  certain  proportion  of  cases  I  have  no  doubt.     In  the 
case    of    acute    laryngeal    phthisis,    howe\er,     pregnancy    aggravates    the 
disease.      I  ha\e  never  had  occasion  to  induce  premature  labour  to  save 
maternal  life.       Some  of  the  most  advanced  cases  go  to  term,  e\en  if  they 
survive  only  a  few  weeks  or  months.     Severe  haemorrhage  may  occur;  the. 
woman  may  recover  and  bear  a  li\e  child.     I  have  seen  this  occur  between 
the  fifth  and  sixth  months  of  gestation.     Another  case,   first  seen   at  the 
beginning  of  the  seventh  month,  with  extensive  disease  of  both  lungs,  was, 
after  discussion,  allowed  to  go  to  term — result,  a  dead  child,  and  death  ot 
the  mother  48  hours  after  a  normal  delivery.     This  was  in  my  early  ex- 
perience.    I  believe  induction  of  labour  at  the  eighth  month  would  have 
.saved  the  child ;  it  could  not  have  affected  the  result  for  the  mother.     The 
child  of   a  tubercular   mother  is  not  necessarily   tubercular,    and   for  this 
reason  I  believe  the  right  procedure  was  to  have  induced  labour. 

In  the  earlier  months,  with  rapid  wasting,  there  is  no  advantage  in 
terminating  the  pregnancy  ;  and  the  conclusion  I  would  come  to  is  that  it  is 
unwise  to  induce  labour,  with  a  view  of  improving  the  woman's  condition, 
but  justifiable  to  do  so  to  save  her  life.  With  modern  methods,  sanatoria, 
and  open  air  treatment,  the  problem  is  less  acute. 

Cardiac  Diseases. 

The  danger  of  heart  failure  in  pregnancy  with  these  diseases  is.  I 
think,  overstated.  I  have  ne\er  seen  death  from  heart  failure  in  the  preg- 
nant woman,  though  mitral  incompetence  is  no  uncommon  experience. 
The  question  is  largely,  if  not  altogether,  one  of  compensation.  A  lesion 
recognised  early,  and  appropriately  treated,  may  fail  to  make  itself 
.seriously  felt  in  successive  pregnancies.  In  April,  1891,  I  was  called 
to  see  a  patient,  pregnant  seven  months,  with  placenta  praevia,  and  severe 
hgemorrhages.  For  some  years  she  had  suffered  from  aortic  and  mitral 
incompetency,  her  face  being  always  more  01  less  cyanosed,  and  attacks 
of  dsypnoea  were  frequent.  After  the  confinement,  with  its  profuse 
haemorrhage,  she  improved  in  health  for  more  than  a  year  :  but,  being  a 
very  active  woman,  never  spared  herself,  and -died  in  September,  1904- 
The  indications  for  terminating  pregnancy  with  any  form  of  cardiac 
disease  are,  I  think,  rare. 

Toxemia. 

I  come  now  to  those  evidences  of  disturbed  metabolism  in  pregnancy 
which  are  referable  to  a  toxaemia.  I  do  not  propose  to  discuss  the  various 
theories   which   have   from   time  to  time  been    put   forth    as   explanations 
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of  the  origin  of  this  complex  condition,  but  \vill  merely  state  so  much  as 
may,  when  considered  in  conjunction  with  the  clinical  aspect,  be  of  aid  in 
governing  the  obstetric  procedure  in  a  given  case. 

The  question  resolves  itself  into  determining  if  a  toxsemia  exists, 
and,  if  so,  what  is  its  bearing  on  the  case. 

Hyperemesis  gravidarum. — The  ordinary  or  mild  form  of  the  vomiting 
of  pregnancy  is  accepted  by  most  obstetricians  as  physiological.  So  far 
from  accepting  that  view,  I  regard  the  majority  of  the  milder  and  more 
severe  forms  as  having  a  similar  pathological  basis,  viz.,  one  of  more  or 
less  disturbed  metabolism.  We  have  all  seen,  at  all  events  those  with 
wide  experience  have  seen,  hundreds  of  pregnancies  in  which  vomiting  w"as 
absent  from  beginning  to  term,  and  granting  that  pregnancy  does,  in  the 
nature  of  things,  involve  disturbed  metabolism,  it  is  reasonable  to  recog- 
nise a  difference  between  normal  metabolism  without  abnormal  manifesta- 
tions and  a  metabolism  which'  may  give  rise  to  svmptoms  ranging  from 
mild  to  grave.  It  is  usual  to  speak  of  "reflex  "  and  "  neurotic  "  forms 
of  vomiting  in  pregnancy.  I  am  aware  of  the  charge  of  heresy  that 
awaits  me  when  I  say  I  have  ne\er  been  quite  able  to  convince  myself 
of  the  "  reflex  "  character  of  the  condition;  that  is  to  say,  that  it  is  to  l)e 
ascribed  purely  to  an  erosion  or  laceration  of  the  cervix  or  a  retrodeviated 
uterus.  Time  and  again  I  have  met  with  these  conditions,  or  with  the 
added  complication  of  an  ovarian  or  a  fibroid  tumour,  with  an  entire 
absence  of  vomiting.  As  to  the  "neurotic"  origin,  I  am  prepared  to 
admit  that  element;  but,  allowing  that  it  is  neurotic,  what  is  the  origin 
of  the  neurosis? 

Further,  vomiting  in  pregnancy  is  rarely  the  onlv  s^mptom. 
Generally  there  are  headache,  dizziness,  constipation,  some  loss  of 
mental  control,  a  hysterical  state,  &:c..  which  mav  fairly  be  ascribed 
to  a  mild  toxaemia.  In  the  excessive  forms  of  vomiting,  the  so-called 
uncontrollable  variety,  where  the  symptoms  are  intensified,  the  urinary 
changes  are  significant,  and  are  a  valuable  aid  to  diagnosis  and  prognosis. 
It  is  beyond  the  scope  of  this  paper  to  deal  with  the  various  theories  that 
explain  the  toxaemia.  Much  light  has  been  thrown  on  the  subject  by  the 
researches  of  Schmorl,  Strauss,  Ewing,  Stone,  Edgar,  and  Whitridge 
Williams,  though  the  matter  is  far  from  having  reached  finality.  But 
the  practical  part  is  this,  that  in  all  cases  of  vomiting  the  urine  should  be 
carefully  examined.  If  the  vomiting  is  of  the  toxsemic  type,  there  will 
be  faulty  urinary  excretion  of  nitrogen — a  high  ammonia  coefiicient  from 
ID  per  cent  upwards,  a  low  urea  nitrogen,  and  a  high  degree  of  amido-acid. 

Possibly  the  urine  mav  be  found  to  contain  albumen,  indican,  casts 
(from  the  degeneration  of  the  epithelium  of  the  convoluted  tubules),  bile 
pigment ;  but  it  is  on  the  degree  of  the  abnormality  of  the  nitrogen  ratios 
that  the  diagnosis  and  prognosis  will  to  a  verv  large  extent  depend.  With 
these  results  of  urinalysis  the  clinical  picture  must  be  taken  into  considera- 
tion— the  continued  rejection  of  all  nourishment,  the  symptoms  of  starva- 
tion, the  pinched  features,  and  the  gradually  increasing  weakness.  Witii 
such  a  picture  and  such  urinary  changes,  we  are  face  to  fnre  with  a  grave 
toxsemia,  involving  serious  autolytic  processes  of  the  liver,  and  definite 
kidney  lesions.  If  the  case  does  not  give  any  indications  of  improyement 
under  treatment,  and  that  within  a  few  days,  we  are  not  justified  in  de- 
ferring radical  treatment,  and  the  uterus  mu.st  be  emptied.  In  saying  so 
much  as  regards  the  serious  nature  of  the  uncontrollable  vomiting  of  preg- 
nancy, I  do  not  wish  to  be  misunderstood.  I  have  seen  \qx\  severe  forms 
of  vomiting  due  to  the  alcohol  habit  and  to  gastric  ulcer,  but  obviously 
these  types  are  a  matter  of  diagnosis,   and  usually  respond  to  treatment. 
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Xor  have  1  so  far  L)een  compelleLl  to  induce  labour  for  excessive  vomitings 
though  on  se\eral  occasions  I  have  met  with  conditions  that  gave  rise  to  the 
consideration  of  the  necessity.       One  example  will  suffice.       Towards  the 
end  of  Decemlier,  1907.  I  was  called  to  .^-e  a  lady,  married  six  weeks,  and 
as  nearly  as  possible  four  weeks  pregnant.       As  a  girl  I  had  known  her 
to  enjoy  perfect  health,  alwaj  s  with  clear  skin,  and  of  a  bright  disposition, 
and  splendid  physique.       Her  mother  died  of  Bright' s  disease  at  the  age 
of  4-         When  1  saw  her  she  was  suffering  with  vomiting,  which  began 
in  the   morning  and  continued  off  and  on   during  the  day,   even  waking 
her  at  night;  a  complete  examination  revealed    nothing    abnormal.       The 
uterus  was  in  the  normal   introverted  position,   and  there  was  no  sign  of 
pelvic  disease.       The  pulse  was  76,  temperature  normal.       The  tongue  was 
coated,  and  the  breath  was  offensive,  and  there  was  constipation — an  un- 
usual condition  with  her.        Examination  of  the  urine  gave  acid  reaction, 
specific   gravity    1028,    no   albumen,    but   a   small   amount   of   phosphates. 
Though  there  was  nothing  to  suggest  that  the  vomiting  was  "  neurotic,  "  I 
"  suggested  "  to  her  that  the  condition  was  of  no  great  moment  and  would 
soon  pass  off ;  meantime  I  caref  ulh   dieted  her,  and  ordered  aperients  with 
lavage  of  the  stomach.       Xo  impro\ement  taking  place  in  the  course  of  a 
week,  I  obtained  an  experienced  nurse,  and  isolated  her  from  her  friends, 
who,  to  do  them  justice,  were  most  sensible.       Nothing,  however,  had  any 
effect   on   the   vomiting,    which   continued   at   varying  intervals  during   the 
da\ .        Careful  examinations  of  the  urine  were  made  from  time  to  time, 
bui    the   results   w^ere   negative,    and    no   evidences   of  albumen  indican  or 
acetone  were  forthcoming.        Finallv,   I  stopped  all   food,   and  employed 
rectal  salines,   and  though  after  gi^■ing  her  a  change  of  residence  to  the 
seaside  she  improved  sufficiently  to  take   predigested  fluids,    she  vomited 
every  dav  up  to  the  onset  of  labour.     At  temi  which  was  exceedingly  easy, 
not  to  sav  rapid,   the  child  being  small.        She  remained  weak  for  ?ome 
time.       In  this  case  the  clinical  picture,  though  not  alarming,  was  serious 
enough  to  give  anxiety,   but  the  urinalysis  was  re-assuring.        Such  cases 
are  hv  no  means  uncommon,  and  if  this  case  be  not  a  form  of  toxaemia,  I  do 
not  know  under  what  heading  it  should  be  classed.       In  the  whole  of  my 
midwiferv  experience  I  have  seen  but  one  case  of  fatal  vomiting.       While 
house  surgeon  to  the  Women's   Hospital,   a  woman  was  brought   in  in  a 
moribund   condition,    eight   months'    pregnant.        The   historv   was   one  of 
severe  \omiting,   which  had  supervened  some  weeks  previously  on  an  ap- 
parentlv  normal  pregnancy.       She  was  practically  dying  of  starvation,  and 
was  slightlv  jaundiced.     '  She  was  at  once  delivered,  but  sank  soon  after- 
wards.       While   this     paper     was    being  '  written,    Dr.    Howard,    Indoor 
Physician   to  the  JNlelbourne   Hospital,   kindly   sent   me  the  notes   of  two 
cases  of  uncontrollable  vomiting  of  pregnancy  coming  under  his  care  'n 
the  hospital  this  year,  in  which  the  condition  became  so  desperate  in  spite 
of  treatment  as  to  necessitate  termination  of  the  pregnancy. 

Eclampsia. 

In  eclampsia  we  have  another  form  of  toxaemia  distinct  from  pernicious 
vomiting,  but  akin  to  it  as  a  manifestation  of  disturbed  metabolism.  _  Oc- 
curring for  the  most  part  in  the  later  months  of  gestation,  it  occasionally 
involves  the  question  of  the  induction  of  premature  labour. ^  As.  how- 
ever, a  discussion  on  the  whole  subject  of  eclampsia  is  to  be  introduced  in 
Dr.  Hardie's  paper,  my  remarks  will  be  brief. 

Nephritis. — Albuminuria  in  pregnncy  is  the  symptom  of  a  condition 
which  mav  or  mav  not  have  existed  before  that  of  pregnancy  ,;  as  a  rule  it 
is  due  to  neiihritis. .      If  it  manifests  itself  onlv  in  the  latter  three  months 
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of  pregnancy,  it  is  usually  due  to  a  general  toxsmia,  with  the  "  toxsemic 
kidney."  Nephritis  as  a  rule  does  not  give  rise  to  eclampsia,  neither 
the  acute  form  in  the  early  months  of  gestation,  nor  the  chronic  pre- 
■existent  form.  Therefore,  with  pregnancy  supervening  on  (^hronic 
nephritis,  we  are  not,  except  in  rai'e  instances,  called  upon  to  terminate 
pregnancy.  One  such  case  only  I  ha^e  met  (out  of  a  number  of  preg- 
nancies with  chronic  nephritis)  where  I  agreed  with  two  other  medical 
men  as  to  the  necessity.  She  was  a  secundipara,,  four  months'  pregnant, 
with  general  cedema,  exceedingly  anaemic  and  weak,  scantv  uriiie,  nearly 
solid  with  albumen.  Her  medical  attendant  had  given  her  every  care 
for  weeks,  and  her  desperate  condition  left  no  alternati\e.  There  was 
some  satisfaction  in  the  fact  that  the  foetus  had  been  dead  some  davs  when 
we  induced  labour.  The  lady  died  two  years  after.  W^en  svmptoms 
of  chronic  nephritis  manifest  themselves  in  the  eighth  or  ninth  month, 
labour  should  be  induced  after  other  treatment  has  been  tried.  Renal 
decapsulation  prior  to  the  onset  of  labour  is  still  on  its  trial  as  a  pro- 
phylactic measure. 

Cancer. 

Malignant  disease  of  the  pregnant  uterus  should  not  materially  alter 
the  treatment  demanded  in  cancer  of  the  non-pregnant  organ.  It  is  a 
question  of  operable  or  inoperable.  If  the  removal  of  the  pathological 
condition  will  save  life,  it  should  be  carried  out.  Even  with  a  small 
localized  portion  of  disease  in  the  early  months,  hysterectomy  is  demanded. 
Inoperable  cases  often  go  to  term;  others  may  require  Csesarean  section. 

Tumours. 

All  ovarian  tumours,  small  or  large,  complicating  pregnancy,  should  be 
removed  when  discovered.  Induction  of  labour  has  no  application  here. 
In  the  case  of  uterine  myomata,  myomectomy  if  feasible  should  be  done.  I 
ha^■e  operated  twice  for  this  condition,  the  patients  going  on  to  their  child 
delivery.  With  a.  large  fibroid  submucous,  or  interstitial,  in  the  earlv 
months  of  pregnancy,  with  urgent  symptoms,  such  as  pressure,  diminished 
urea  output,  &c.,  hysterectomy  is  the  indication.  Where  the  symptoms 
are  not  urgent,  Csesarean  section  and  hysterectomy  should  be  done  at  the 
end  of  pregnacy. 

Contracted  Pelvis. 

The  limits  of  this  paper  will  not  allow  of  my  entering  into  a  discussion 
of  this  debatable  subject.  My  experience  of  the  induction  of  premature 
labour  for  contracted  pelvis  compared  with  that  of  Csesarean  section  inclines 
me  to  favour  the  latter  procedure  where  it  enters  into  competition  with 
the  former.  In  25  vears'  practice  I  have  only  once  performed 
craniotomy,  and  that  on  a  dead  child,  which  had  been  brought  down  bv 
forceps  and  remained  firmly  impacted  at  the  brim,  in  a  woman  in  whom 
labour  had  been  induced  before  the  eighth  month. 

In  the  light  of  the  comparative  simplicity  and  safety  with  which 
Caesarean  section  is  now  associated,  the  field  of  induction  of  labour  for 
contracted  pelvis,  must  in  the  interests  of  the  child  become  considerably 
narrowed. 

Diseases  of  the  Mind  and  Nervous  System. 

Chorea. — Here  the  question  of  the  induction  of  labour  is  a  difficult  one. 
Fatal  results  to  both  mother  and  child  frequently  follow  spontaneous 
abortion.  Hirschl  and  others  deny  the  utility  of  postponing  the  induction 
of  labour  in  the  interests  of  the  child,  as  even  in  mild  cases  of  chorea  many 
infants  are  born  dead  (36.8  per  cent,   according  to  Kroner  ;  43  per  cent. 
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according  to  Buist).  Each  case  requires  to  be  treated  on  its  own  merits ; 
but.  on  the  whole,  induction  of  labour  would  seem  to  be  seldom  warranted. 
If  induced  at  all,  Herbert  French  and  Hicks  are  strongly  in  favour  of  its 
being  tlone  before  the  onset  of  pyrexia. 

The  main  dangers  to  the  life  of  the  mother  are  exhaustion  consequent 
on  a  want  of  sleep,  and  acute  infection,  septicaemia  being  very  liable  to 
arise  from  infected  wounds  inflicted  by  the  uncontrolled  movements  during 
a  cachectic  condition.  With  endocarditis  and  other  heart  complications, 
the  outlook  is  more  serious  by  reason  of  their  intensification.  Where  the 
chorea  is  mild,  the  prognosis  is  no  worse  than  in  the  non-pregnant  state; 
in  severe  cases  it  must  be  regarded  as  serious. 

Mv  personal  experience  of  chorea  gravidarum  is  four  cases  out  of  more 
than  5,000  pregnancies.       Three  of  these  were  mild  types.       The  following 
notes  of   the   fourth   case   may   be   interesting: — On   the   nth   September, 
1904.   I  was  asked  by  another  medical  man  to  see  a  lady  in  a  suburb — a 
primigravida,   25  years  of  age,  about  twent) -se\en  weeks  pregnant.        She 
was  of  dark  complexion,  and  very  healthy  in  appearance.       There  was  no 
history  of  rhemiiatism  or  chorea,  but  she  had  been  very  much  depressed  by 
the  recent  death  of  her  father.        For  two  days  previous  to  my  visit,   she 
had  been  affected  with  twitchings  of  the  muscles  of  the  face  and  upper 
limbs,  and  when  I  saw  her  the  movements  were  violent  and  incessant,  and 
tvpical  of  chorea.  It  was  with  difficulty  that  she  w^as  prevented  from  jerk- 
ing herself  out  of  bed.  and  several  times  the  spasmodic  movements  brought 
her  to  a  condition  differing  but  little  from  opisthotonos.       The  tongue  was 
coated  with  a  thick  fur,  and  the  breath  was  foul.       Under  bromides,  her 
condition  improved  for  a  week,   and  then  reverted  to  the  fomier  violent 
choreic   state.        Her   condition   was   approaching   "  typhoidal,"    and   cer- 
tainlv  serious.       As  she  was  feeling  very  worn  out  with  sleeplessness  and 
had  a  difficult)    in  taking  nourishment, "  I  discontinued  the  bromides  aiid 
gave  her  \eronal  in  7 -grain  doses.       After  the  second  dose  she  had  a  quiet 
night  and  refreshing  sleep,   and  from  this  on  till   the  end  of  Decemb-r, 
when  the  chorea  disappeared,  the  ataxic  movements  gradually   diminished 
in  intensitv     and  frequencv,  the  veronal  always  giving  her  sleep.       I  de- 
livered her  with  forceps  on  the   13th  December  of  a  healthy  male  child, 
labour  being  complicated   with   a   persistent  occipito- posterior  presentation 
and  an  adherent  placenta.       She  had  two  or  three  mild  choreic  twitchings 
in  the  first  week  of  the  puerperium,  but  made  a  gc«d  recover}-,  and  has 
since  had  another  child  without  anv  recurrence  of  chorea.        She,  as  well 
as   her   two  children,    are  in   excellent   health.        In   this  case   the  unne, 
during  the  choreic  phase,  had  a  high  specific  gravity,  1030.  and  contained 
abundant   phosphates,    lithates.    and   oxalates,    but  no   albumen   or   sugar. 
The  heart  sounds  were  normal. 

It  would  be  unwise  to  generalize  from  this  case,  which  was  sufficiently 
serious  to  involve  the  question  of  terminating  pregnancy.  It  had  all  the 
appearance  of  a  toxsemia.  which,  fortunatelv.  yielded  to  treatment  and 
it  encourages  one  in  the  belief  that  the  condition  should  rarelv  call  for 
interference  with  the  pregnancy. 

It  is  from  treatment  based  on  the  toxsemia  theory  that  Dr.  Shaw  of 
Manchester,  has  had  such  excellent  results  in  his  series  of  cases.  Dr. 
Mc Arthur  has  kindlv  furnished  me  with  the  notes  of  a  case  of  severe 
chorea  sent  into  the  Women's  Hospital.  Melbourne,  in  1905,  by  two  prac- 
titioners who  had  failed  to  check  the  chorea.  Her  condition  of  emaciation 
&c.,  left  Dr.  McArthur  no  alternative,  and  labour  was  induced,  with  good 
reco\ery. 
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Insanity. — Pregnancy  cannot  be  said  to  cause  insanity.  Puerperal 
mania  is  in  another  category.  Nor  does  mental  disease  ordinarily  add 
any  danger  to  the  life  of  mother  or  child.  Induction  of  labour  is  not 
called  for. 

There  are  other  concomitants  of  the  pregnant  condition  which  might 
have  found  a  place  in  this  paper  as  involving  the  question  of 
artificial  termination  ;  but  I  think  the  subject  has  been  dealt  with  from  a 
sufficiency  of  stand-points  to  stimulate  a  full  discussion.  As  I  stated  at 
the  outset,  it  is  guiding  principles,  not  arbitrary  rules,  which  must  govern 
the  situation.  Whether  one  decides  on  measures  which  assail  the  rights* 
of  the  unborn  child,  or  which  leave  the  balance  in  its  favour,  the  respon- 
sibility is  equally  great.  That  in  the  past,  either  the  life  of  the  mother  or 
the  child  has  been  needlessly  sacrificed,  there  can  be  no  doubt.  With  our 
increasing  knowledge  of  obstetrics  as  a  science  and  an  art,  such  a  reproach 
should,  nowadays,   be  rare  indeed. 

Discussion  on  Dr.  Meyer's  Paper. 

Dr.  Batchelor  (Dunedin)  said  that  his  experience  of  mitral  stenosis 
complicating  pregnancy  was  such  as  did  not  justify  artificial  termination. 
Speaking  generally,  grave  forms  brought  about  termination  themselves. 
If  mitral  stenosis  was  ever  fatal,  it  was  not  until  a  second  or  third  preg- 
nancy. If  a  fibroid  was  obstructive  he  interfered.  In  contracted  pelvis 
many  patients,  given  a  choice  of  Csesarean  section  or  induction  of  labour, 
preferred  the  latter.  Csesarean  section  was  easier,  but  the  public  w'ere 
not  educated  up  to  it,  while  second  induction  was  easier  than  a  first.  As 
to  toxaemia,  the  division  of  vomiting  into  reflex,  toxsemic,  and  neurotic  was 
a  good  clinical  classification.  He  had  seen  vomiting  cease  after  replacing 
a  retroflexed  uterus  and  applying  argent,  nit.  to  the  cervix.  Even  if 
neurotic  vomiting  were  toxaemic,  there  was  a  large  element  of  neurasthenia 
present.  The  ammonia  test  was  too  complicated  for  the  general  prac- 
titioner, laboratory  work  was  essential.  He  was  surprised  that  Dr.  Meyer, 
in  the  large  number  of  cases  of  pregnancy,  had  seen  so  little  fatal  results 
from  hyperemesis;  personally  he  could  remember  off-hand  six  fatal  cases, 
and  in  three  careful  examination  showed  important  liver  changes.  The 
treatment  was  mainly  salines  given  intravenously. 

Dr.  D.  Hardie  (Brisbane)  had  enjoyed  the  paper.  He  agreed  with 
Dr.  Meyer  that  the  danger  of  heart  disease  in  pregnancy  had  been  o^'er- 
stated.  He  mentioned  a  case  which  did  very  well  with  the  administration 
of  chloroform,  bv  which  shock  was  avoided.  In  cancer  of  the  uterus  in 
pregnancy,  he  advised  removal  of  the  uterus.  In  fibroids,  his  experience 
of  myomectomy  in  a  large  tumour  nearly  filling  the  pelvis  justified  his 
advocacy  of  operation.  In  contracted  pehis  Csesarean  section  w^as  all 
very  well  for  the  surgeon,  but  he  preferred  to  obtain  accurate  measure- 
ments, and  see  if  it  were  not  possible  to  get  a  living  child  by  inducing 
labour  at  the  seventh  month.  In  toxaemia,  vomiting  alone  did  not  justify 
interference ;  with  exhaustion,  however,  and  particularly  with  a  ranid 
pulse,  the  sooner  pregnancy  was  terminated  the  better.  In  nephritis  the 
pathology  was  doubtful ;  but,  in  any  case,  the  poison  affected  the  kidne\-s 
and  the  presence  of  albumen  was  a  valuable  help  to  treatment.  In 
chronic  nephritis  patients  did  well  as  a  rule.  Albumen,  with  optic 
neuritis,  was  an  indication  for  terminating  pregnancy.  In  threatened 
eclampsia,  with  vomiting,  where  there  was  no  response  to  treatment,  labour 
should  be  induced.  His  treatment  included  starvation  of  the  patient  for 
three  days,  giving  nothing  but  water.     He  had  found  it  very  successful. 


Dr.  Cuscaden  (Melbourne)  said  that  lubeiculosis,  as  u  rule,  was  aggra- 
\aic"l  bv  prcgnancN .  but  in  many  cases  remained  unaltered.  One  should 
ha\e  a  tree  hand  ill  trealmenl ;  no  rule  could  be  laid  down,  in  cardiac 
disease  he  had  attended  the  same  patient,  the  subject  of  a  heart  lesion,  re- 
[leatedl}  ;  there  had  been  no  need  to  induce  labour.  Ihe  use  of  chloro- 
form was  justitiable.  In  cancer  h}sterectom\  should  be  done.  In  myoma 
of  the  uterus  the  case  had  to  be  judged  by  symptoms.  He  had  assisted 
Dr.  Me\er  in  a  myomectom}-  on  a  pregnant  woman,  who  had  gone  to 
term  with  a  live  child,  and  had  a  subse<iuent  pregnancy  goiiig  to  term. 
,  As  to  Caesarean  section,  the  case  of  a  country  practitioner  was  different 
from  one  in  the  city.  Induction  of  labour  had  its  scope.  He  agreed 
with  the  reflex  theory  of  vomiting ;  he  had  replaced  a  retroverted  uterus, 
causing  vomiting,  with  success.  In  twenty  years'  practice  he  had  ne\er 
seen  a  fatal  case  of  toxaemia.  He  had  seen  patients  vomiting  all  through 
pregnancy  ;  neA^ertheless,  in  grave  toxaemia  he  would  advise  the  induction 
of'  premature  labour.  Nephritis  did  not.  as  a  rule,  justify  the  termination 
of  pregnancy  ;  most  cases  went  to  full  time;  eye  conditions,  however,  had 
to  be  considered.  Many  deaths  from  eclampsia  were  due  to  want  of  pre- 
caution. Unfortunately,  those  ending  fatally  were  rarely  seen  till  the 
conditi<.>n  was  critical. 

Dr.  McAkthur  (Melbourne)  said  that  Dr.  Meyer  made  most  dogmatic 
statements,  and  that  he  per.sonally  was  pleased  to  hear  them.  Nothing  would 
so  quickly  produce  argument  and  discussion  as  dogmatic  statements,  and  it 
was  to  our  advantage  to  have  a  stimulus  for  discussion.  For  instance,  he 
did  not  agree  with  Dx.  Meyer  w-hen  he  said  that  liyfercmesis  gravidarum 
was  always  due  to  a  toxaemia  of  pregnancy.  He  was  ready  to  admit  that 
toxic  absorption  was  the  chief  cause.  He,  howe\er,  could  recall  cases 
of  the  uterus  of  third  month  pregnancy  incarcerated  beneath  the  promon- 
tory of  the  sacrum,  with  intense  and  alarming  vomiting.  Replacement 
of  the  uterus  into  position  at  once  effected  a  cure. 

He  also  quoted  a  case  which  was  to  his  mind  distinctly  due  to  neurosis^ 
and  was  apparently  cured  bv  suggestion. 

Another  bold  statement  that  he  must  take  exception  to  was  that  in 
contracted  pelvis  Caesarean  section  should  be  performed.  Surelv  we  must 
consider  the  degree  of  contraction,  and  estimate  the  size  of  the  foetal  head. 
Tn  those  slightly  contracted  pelves,  if  labour  be  induced  at  the  end  of  the 
seventh  or  beginning  of  the  eighth  month,  an  excellent  result  to  foetus  and 
m  ther  is  gained,  and  the  formidable  operation  of  Caesarean  section  is 
wy.  necessary.  Dr.  Hardie,  of  Queensland,  w^ho  spoke  in  a  dogmatic  wMy, 
must  also  bear  with  a  little  criticism.  Dr.  "McArthiu:  said  he  did  not  agree 
with  his  statement  that  fibromyoma.  in  pregnancy  should  always  be  removed. 
In  the  upper  zone  of  the  uterus  comparatively  small  fibromyomata  did  not 
interfere  with  normal  gestation.  A  patient  at  the  Women's  Hospital 
during  the  last  six  years  had  been  delivered  of  three  children,  and  she 
still  has  the  same  sized  fibroma  at  the  fundus  that  was  noticed  six 
years  ago.  It  did  not  interfere  with  normal  gestation.  When  in 
the  lower  zone,  or  causing  pressure  or  producing  any  adver.se  symptom, 
surgical  removal  should  at  once  be  undertaken.  To  show  the  fallacv  of 
being  dogmatic,  he  quoted  a  ca.se  on  which  he  operated,  after  the  fourth 
mon'h.  for  fibroma  of  the  uterus,  involving  the  left  broad  ligament.  On 
openinc;  the  abdomen  he  saw  the  fibroma  intimately  connected  with  cervix 
and  lowfr  segment  of  the  uterus.  It  was  seen  bv  five  medical  men  and 
recognised  n.s.  fibroma.  It  was  impossible  to  remove  \vithout  interfering 
with  pregnancy.  She  was  allowed  to  go  on  to  term  to  undergo  Caesarean 
section.     At  term  no  tumour  v. as  found,  and  a  normal  deliverv  occurred. 
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No  tumour  has  been  discovered  since.  The  case  was  reported  in  our  jour- 
nals of  1906. 

Dr.  Armstrong  (Sydney)  would  remove  all  ovarian  tumours 
complicating  gestation.  He  had  had  occasion  to  perform  an  ovariotomy 
and  Csesarean  section  at  the  same  rime.  He  would  remove  fibroids  if 
interfering  with  gestation.  If  he  were  convinced  that  a  case  of  hyperemesis 
was  toxaemic  he  would  induce  labour.  Before  deciding  on  Cassarean  .sec- 
tion one  should  note  the  size  of  the  fcetal  head. 

Dr.  Worrall  (Sydney)  regarded  vomiting  in  pregnancy  as  complemen- 
tary to  the  action  of  the  emunctories  for  the  removal  of  tlie  toxines.  This 
would  explain  neurotic  vomiting,  the  other  emunctories  not  being  sufficient. 
In  grave  sym.ptoms  of  toxaemia,  speaking  general!)-,  he  would  terminate 
pregnancy.  He  regarded  every  case  of  chronic  nephritis  in  pregnancy 
as  one  of  increased  risk.  Where  insanity  w^as  pre.sent  pregnancy  should 
not  be  sanctioned. 

Dr.  C.  Reid  (Sydney)  had  found  that  bad  cases  of  heart  disease  had, 
as  a  rule,  a  natural  termination.  He  had  seen  only  one  case  of  the  vomit- 
ing of  pregnancy  where  it  was  necessary  to  terminate  it.  In  albumenuria 
the  amount  of  urine  passed  in  24  hours  was  a  most  important  considera- 
tion. He  examined  the  urine  once  a  month  in  all  cases  of  pregnancy,  and 
since  adopting  that  system  had  not  had  a  case  of  eclampsia. 

Dr.  J.  A.  G.  Hamilton  (Adelaide)  did  not  wish  to  depreciate  the  value 
of  urinalysis,  but  did  not  think  we  could  prevent  eclampsia  on  the  evidence. 
He  had  seen  many  cases  of  eclampsia  wi:hout  albumenuria,  and,  more- 
over, severe  fatal  cases  of  eclampsia  occurred  without  warning.  He  had 
not  seen  many  deaths  from  toxaemia ;  toxemia  had  only  comparatively 
lately  been  recognised.  He  had,  however,  found  it  necessarv  to  induce 
labour  in  cases  w-hich  would  otherwise  have  proved  fatal ;  under  similar 
conditions  he  would  at  once  empty  the  uterus.  He  did  not  accept  the  con- 
nexion between  optic  neuritis  and  pregnane}".  The  eye  condition  continued 
after  the  termination  of  pregnancy.  He  had  done  Edebohl's  operation 
with  success.  He  would  operate  on  myomata  onh-  if  thev  were  inter- 
fering with  gestation. 

Dr.  Horne  (Melbourne)  said  that  he  had  met  with  one  fatal  case  of 
hyperemesis,  and  its  history  was  very  interesting.  He  was  asked  bv  a 
brother  practitioner  to  operate  for  varicose  veins.  The  ether  vomiting  per- 
sisted, and  on  examination  the  patient  was  found  to  have  a  six  weeks'  un- 
suspected pregnancy.  All  remedies  were  tried,  and  although  the  uterus 
was  emptied  she  never  rallied,  bu:  died  five  weeks  after  the  first  operation. 
The  ether  seemed  to  initiate  the  uncontrollable  vomiting. 

In  another  case  excessive  eme.sis  had  been  started  in  a  pregnant  woman 
by  ptomaine  poisoning,  and  had  continued,  until  two  months  later  the 
uterus  spontaneously  emptied  itself. 

He  thought  that  inducing  labour  for  contracted  pelvis  had  a  very 
limited  sphere.  Ahlfeld,  Bar.  Leopold,  and  Pinard,  got  a  foetal  mortality 
up  to  45  per  cent.,  and  a  maternal  death  rate  of  1.03  per  cent. 

At  the  same  time  70  per  cent  of  all  labours  in  contracted  pelves  end 
without  artificial  aid.  Pelvimetry  is  a  terra  incognita  to  the  general  prac- 
titioner, and  without  measurement  of  the  fcetal  head  is  useless. 

Dr.  H.  O.  Cowen  (Mell)ourne)  said  that  each  case  must  be  dealt  with 
on  its  own  merits.  It  was  easv  to  be  wise  afterwards.  He  was  quite  in 
agreement  with  Dr.  ^lever's  views  on  heart  disease  in  pregnancv  ;  induc- 
tion was  rarely  necessary.  He  instanced  a  case  of  aortic  incompetency 
where  he  had  advised  a  single  life;  but  the  patient  had  married,  and  had 
done   well   in   three   pregnancies.         In   another  case   with   marked   mitral 
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stenosis,  the  patient  got  well  o\er  two  confinements,  but  afterwards  became 
insane. 

With  regard  to  contracted  pelvis,  the  condition  here  was  not  like  what 
it  was  hi   England,  where  Jardine  found  it  in   lo  per  cent,  of  his  cases. 
He  had  never  been  obliged  to  mutilate  the  child.     He  agreed  with  Dr. 
Home  that  the  im{X>rtant  element  was  the  relation  between  the  head  and 
the  pelvis,  a  large  head  with  a  normal  pelvis  being  just  as  bad  as  a  con- 
tracted pelvis.     This  was  illustrated  by  a  case  he  saw  with  Dr.  Rothwell 
Adam,  in  which  a  live  child  was  delivered  with  a  head  19  inches  in  cir- 
cumference and  shoulders  21   inches.     His  experience  of  hyperemesis  w-as 
at  one  with  that  of  Dr.  Meyer,  who.se  \iews  he  confirmed.     He  had  never 
seen  death  from  this  cause,  and  had  not  induced  labour.     Dr.   Hamilton 
had  said  that  the  worst  cases  of  eclampsia  were  those  that  occurred  without 
warning.     He  (Dr.  Cowen)  would  sa\   tha:  they  might  occur  without  warn- 
ing because  the  symptoms,  condition  of  urine,  &c. .   were  not  looked  for. 
If  the  urine  were  examined  systematically,  we  should  eliminate  eclampsia. 
On   the   general   question   of   the   artificial    termination   of    pregnancy,    he 
thought  that  we  must  submit  the  mother  to  increased  risk  for  the  sake  of 
a  healthy  child. 

Dr.  Cairns  Lloyd  (Melbourne). — In  the  case  of  cardiac  disease 
nothing  is  so  surprising  as  the  easy  and  comfortable  labours  of  many 
women  with  long  standing  morbid  condition  of  this  organ.  It  seems  to 
me  that  the  sole  determining  factor  is  the  amount  of  compensation. 

He  considered  induction  a  very  valuable  form  of  treatment  in  minor  degrees 
of  pelvic  contraction;  but,  apart  from  careful  measurement  of  the  pelvis, 
the  size  of  foetal  head  must  be  taken  into  account,  and  here  the  chief 
difficulty  lies.  He  had  seen  women  delivered  at  one  labour,  and  failure 
occur  at  others,  owing  solely  to  the  larger  foetal  head. 

With  toxaemia,  apart  from  this  immediate  question,  he  would  emphasi/e 
the  fact  that  the  estimation  of  the  urea  output  is  of  the  utmost  importance, 
and  that  the  fact  that  albumen  is  present  may  be  of  no  consequence.  In 
my  last  2,000  cases  2^  per  cent,  have  had  albuminuria,  and  the  large 
majoritv  had  no  eclampsia.  Also,  some  eclamptics  have  no  albuminuria. 
Induction  is  undoubtedlv  a  very  valuable  aid  in  the  treatment  of  this 
condition,  and  ought  to  be  resorted  to  when  other  lines  of  treatment  have 
failed.  But  the  operation  should  on  no  account  be  delayed  until  the 
patient  is  in  a  moribund  condition. 

Dr.  Chenhall  (Sydney)  endorsed,  generally,  the  \iews  expressed 
bv  Dr.  Meyer,  but  thought  the  time  opportune  for  obtaining 
expression  of  his  views.  ba.sed  on  5,000  cases,  upon  the  advisabilitv  of 
terminating  pregnancy  in  all  cases  of  placenta  prsevia  immediately  the 
lesion  was  discovered.  He  had  recently,  under  exceptional Iv  favorable 
circumstances,  conducted  two  patients  through  to  safe  delivery,  though  he 
believed  the  consensus  of  opinion  would  not  favour  the  attempt.  Further, 
he  would  be  glad  to  have  Dr.  Meyer's  estimate  of  the  value  of  eliminating 
fats  and  starches  from  the  dietarv  of  the  prospective  mother,  in  cases  of 
contracted  pelvis,  in  order  to  lessen  the  size  of  the  foetus. 

In  toxaemia  of  pregnancy  the  daily  and  percentage  output  of  urea 
should  be  accuratelv  determined.  Less  frequent  examinations  were,  in  his 
opinion,  misleading.  He  attached  great  importance  to  the  output  of  urea, 
and  believed  that  when,  after  careful  regulation  of  the  diet,  there  occurred 
a  progressive  daily  diminution  in  the  total  output  of  urea,  and  increa.se  of 
albumen,  the  earlier  pregnancy  wms  terminated  the  better  for  the  patient. 
Since  the  effect  of  Congress  should  Ix;  essentiallv  constructive,  morbid 
pregnancies  demand  special  consideration. 
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The  equipment  of  every  maternity  iiospital  should  contain  one  or  more 
beds  exclusively  reserved  for  the  reception  of  cases  of  morbid  pregnancy. 
There  exists  a  humane  and  economic  demand  for  such  provision,  which 
would  afford  opportunity  for  scientific  study  of  such  conditions  as  we 
have  been  considering.  '  The  Hamilton  bed  in  the  Edinburgh  Royal 
Maternity  Hospital  affords  proof  of  the  potentialities  for  goocl.  Thus  . 
mav  preventive  medicine — our  highest  aim — be  practised,  and  its  science 
taught.     He  trusted  that  his  suggestion  would  bear  fruit. 

Dr.  Rothwell  Adam  (Melbourne)  said  that  tuberculosis  complicating 
pregnancy  called  for  little  discussion,  as  rarel}'  affecting  the  condition 
unfavorably.  In  cardiac  disease  we  were  all  pretty  well  in  accord;  in 
mitral  disease  patients  did  well,  as  a  rule,  though  they  were  liable  to 
abort.  Twenty-three  years  ago  he  attended  a  patient  with  a  bad  form  of 
mitral  disease  at  her  first  confinement;  she  had  had  several  children,  as 
well  as  miscarriages,  since,  and  is  still  well.  Aortic  disease  had,  however, 
to  be  seriously  considered.  In  dealing  with  the  question  of  toxaemia,  re- 
gard must  be  had  not  only  to  the  possibility  of  a  fatal  termination,  but,  in 
the  case  of  recovery,  the  resulting  morbidity  and  its  effect  on  the  after 
life  of  the  woman.  The  question  we  had  to  determine  was  whether  Ave 
were  going  to  destroy  the  child  or  induce  premature  labour  and  have  a 
living  child.  Generally  the  problem  arose  in  the  latter  part  of  pregnancy, 
when  there  was  a  bttter  chance  of  the  patient's  progressing  sufficiently  far 
to  allow  of  the  birth  of  a  living  child. 

The  President  agreed  with  the  views  expressed  by  Dr.  Meyer.  In 
regard  to  malignant  disease  complicating  pregnancy,  there  should  be  no 
question  of  operation.  It  was  quite  possible  for  malignant  disease  of  the 
uterus  to  progress  up  to  a  late  period  of  pregnancy.  In  illustration 
thereof  he  cited  the  case  of  a  woman  seven  months  pregnant  with  cancer 
of  the  uterus,  in  which  he  performed  Csesarean  section,  and  then  pro- 
ceeded to  panhysterectomy. 

As  regarded  tumours  complicating  pregnancy,  we  should  deal  with 
the  pathological  condition,  and  leave  the  physiological  one  to  take  care 
of  itself. 

In  toxsemia  the  condition  w^as  sometimes  desperate ;  when  it  was  so,  the 
position  was  reduced  to  one  issue,  and  we  had  to  deal  with  it  accordingly. 
It  was  no  uncommon  experience  to  hear  of  a  primipara  becoming  suddenly 
eclamptic.  "No  warning"  really  meant  no  previous  investigation. 
Accouchement  forcee  was  often  attended  with  terrible  violence.  Less 
damage  was  done  by  Csesarean  section,  and  in  many  cases  it  was  the  wiser 
procedure.  He  was  interested  in  the  fact  that  Dr.  Meyer  had  used 
veronal  with  success  in  chorea,  in  which  there  was  already  a  loss  of  co- 
ordination. 

Dr.  Meyer,  m  replving,  thanked  the  members  for  their  reception  and 
criticism  of  the  paper.  He  had  anticipated  the  expression  of  views  opposed 
to  his  on  hvperemesis;  but  whatever  the  real  explanation  in  each  case, 
he  was  glad  to  have  the  support  of  Drs.  Batchelor,  Hamilton,  Worrall, 
Lloyd,  and  other  speakers,  that  in  certain  grave  types  nothing  sjiort  of 
inducing  labour  would  avail  to  save  maternal  life.  A  strong  point  had 
been  emphasized  bv  some  present  as  to  the  importance  of  the  urea  output. 
Dr.  Hardie  had  made  an  important  point  in  emphasizing  a  rapid  pulse 
as  a  danger  signal  in  continued  vomiting.  The  absence  of  this  sign  had 
influenced  Dr.  ^Mever  in  his  treatment  of  the  case  he  detailed.  Speaking 
generallv,  he  must' again  insist  on  the  duty  of  urinalysis  as  paramount  in 
the   management   of    the   pregnant    woman.      Its    difficulty    or    complexity 
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should  not  Ije  urged  as  a  bar,  where  so  much  depended  on  it.  In  the  treat- 
ment of  cases  outside  of  obsteirics  recourse  to  elaborate  investigations  of 
blood,  &c.,  \vere  now  accepted  as  indispensable  to  accuracy  of  diagnosis. 
In  reply  to  Dr.  Chenhall,  he  could  not  advise  the  termination  of  preg- 
nancy on  the  finding  of  placenta  praevia.  The  question  raised  by  Dr. 
Chenhall  as  to  the  practicabilit\  of  reducing  the  size  of  the  foetus  by 
suppression  of  certain  articles  of  diet  had  not  occurred  to  him.  The 
question  of  determining  the  size  of  the  foetal  head  was  not  an  easy  one. 
Dr.  Chenhall's  suggestion  as  to  the  special  study  of  morbid  pregnancy 
was  an  excellent  one.  In  regard  to  contracted  pehis  as  an  indication  for 
induction  of  lalx>ur,  he  had  not  made  himself  quite  understood.  He  had 
on  various  occasions  terminated  pregnancy  to  get  a  live  child  ;  but  where 
the  choice  lav  between  Cassarean  .section  at  term,  and  induction  at  the 
seventh  month,  he  had  deliterately  taken  the  former  alternative,  with 
satisfactory   results. 


POLYPOID  F.XDOMETRITIS,  A  FREQUENT  AND  DANGEROUS 
COMPLICATION  OF  'PREGNANCY  AND  THE  PUERPERAL 
STATE— A  PRELIMINARY  COMMUNICATION. 

Frank  A.   Nyulasy,   M.D..   B.S..   Melb. 

This  contribution  is  the  result  of  an  inquiry  begun  ten  years  ago  and 
continued  since,  in  order  to  ascertain  the  nature  of  certain  cases  neces- 
sitating the  operation  of  curettage  in  the  puerperium. 

The  greater  part  of  the  work  of  investig^ation  was  done  in  an  unpre- 
tentious laboratory  in  my  own  house,  but  the  final  details  were  Avbrked  out 
in  Professor  .\llen's  laboratory,  in  the  University  nf  Melbourne. 

The  results  nf  the  work  are  briefly  summarized  below  : — 

Summary. 

An  /nqu/ry  into  the  Nature  of  Certain  Cases  necessitating  t/ie   Operation 

of  Curettage  in  the  Pnerferium. 

RESULTS. 

I.  That  jwlypoid  decidual  endometritis  is  the  condition  most  generally 
met  with. 

II.  That  poly])oid  decidual  endometritis  is  neither  an  hypertrophic  nor 
■an  adenomatous  condition,  as  formerly  taught,  but  is  a  combination  of 
chronic  endometritis  and  metritis,  originating  prior  to  or  during  pregnancy, 
and  having  acute  processes  grafted  upon  the  chronic  states,  in  consequence 
of  septic  infection  in  the  puerperium — an  inevitable  result. 

III.  That  syphilis  is  an  important  factor  in  the  causation  of  polypoid 
decidual  endometritis  in  many  cases. 

IV.  That  polypoid  decidual  endometritis  is  much  more  frequent  than 
is  commonly  known,  for  these  reasons  : — 

(a)  My  personal  experience  and  pathological  findings  of  many  cases 

prove  this. 
{b)  Many  cases  of  abortion  are  due  to  it. 
(c)  Many  cases  of  adherent  placenta  are  due  to  it : — 

1.  Many  of  my  own  ca.ses. 

2.  Other   authentic  cases  in   man    and   similar  cases   in 

animals. 

3.  Dr.  A.  Nvulasy's  cases  in  Perth  Hospital. 
{d)  Professor  Allen's  P.M.  specimens  prove  it. 
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V.  That  the  symptoms,  diagnosis,  and  prognosis  of  polypoid  decidual 
•endometritis  are  clearly  definable. 

VI.  That  in  the  treatment  of  polypoid  decidual  aidometritis  the  opera- 
tion of  curettage  is  a  necessity,  and  is  successful  in  proportion  to  the 
promptitude  and  efficiency  of  its  application. 

My  attention  was  first  directed  to  the  question  in  studying  the  subject 
of  adherent  placenta,  the  text-book  descriptions  of  which  I  was  never 
satisfied  with  as  regards  either  pathology  or  treatment. 

I  had  often  found  in  removing  what  I  at  first  believed  were  merelv 
placental  remnants,  that  much  of  the  tissue  separated  by  the  fingers  and 
the  curette  had,  even  to  the  naked  eye,  no  resemblance  to  the  ordinarv 
placental  structure,  but  the  difficulty  was  to  find  out  exactly  what  it  was. 
The  microscopic  diagnosis  of  scrapings  of  any  kind  presents  extreme 
difficulty  even  to  the  most  skilled  pathologist,  and  this  difficulty-  was  inten- 
sified in  the  present  instance,  because  comparatively  little  is  actualh"  known 
of  the  pathological  changes  occurring  in  the  mucous  membrane  of  the  uterus 
during  pregnancy. 

Indeed,  the  pathology  of  the  endometrium,  even  without  the  changes 
incidental  to  pregnancy,  is  a  subject  of  much  obscuritv  and  difference ''of 
opinion  {e.g.,  as  to  inflammation  or  adenoma),  and  as  Dr.  Jessie  McGregor, 
in  her  excellent  monograph,  says,  ''  one  important  conclusion  may  be  safely 
accepted,_  that  there  is  much  that  is  not  yet  fully  known  in  the  benign 
changes  in  the  endometrium  "  (of  the  non-pregnant  uterus).  Regarding 
endometritis  itself,  as  Roberts,  in  his  Outlines  of  Gynecological  Pathology, 
remarks,  "  Nothing  is  more  difficult  to  define.  Some  limit  the  term'^to 
mere  inflammatory  conditions,  others  to  overgrowth,  others  to  inflammation 
not  only  of  the  endometrium,  but  of  the  whole  uterus.  Nothing  is  more 
puzzling  ;  e\en  the  normal  conditions  of  the  endometrium  are  more  or  less 
unknown  :  the  endometrium  is  difficult  to  see,  and  we  know  little  of  its 
changes  either  between  or  during  the  menstrual  periods ;  still  less  do  we 
know  of  the  changes  we  term  pathological." 

The  enhanced  difficulty  of  a  scientific  investigation  into  the  nature  of 
pathological  processes  occurring  in  the  uterine  mucous  membrane,  when 
transformed  into  the  decidua  of  pregnancv,  may  therefore  be  conceded, 
more  especially  in  view  of  the  paucity  of  existing  data  and  records,  to  which 
reference  might  be  made,  either  as  guides  for  the  conduct  of  the  inquiry  oi 
as  standards  nf  comparison.  For  a  very  long  time  I  could  make  prac- 
tically nothing  out  of  the  tissues  examined,  and  the  manv  failures  were 
simply  heart-breaking;  but  one  day  it  occurred  to  me  that  the  morbid 
process  most  commonly  met  with  in  mv  cases  might  be  analogous  to  the 
condition  described  bv  Virchow,  as  far  back  as  the  vear  i86t,  as  "  Endo- 
metritis Decidualis  Polyposa,"  from  the  naked  eve  examination  of  a  sin^rle 
case  which  had  come  under  his  observation.  On  further  prolono-gd  inves- 
tigation my  supposition  proved  to  be  quite  correct.  Since  Virchow 's  time 
the  condition  has  been  regarded  more  or  less  as  a  pathological  curiosity, 
ewn  by  writers  of  the  most  advanced  schools.  Thus.  Professor  Whitridge 
Williams,  in  his  splendid  work  on  obstetrics,  states  that,  "personally  he 
has  never  met  with  an  instance  "  .;  and  Howard  Kellv,  with  his  enormous 
operative  experience,  and  with  a  pathologist  like  Cullen  at  his  back  writes 
m  his  recently  issued  work  on  Medical  GyncEcology  "  that  at  any  rate  the 
clanger  of  retention  of  the  decidua  has  been  very  much  over-rated  " 

Here  are  two  modern  writers,  standing  in  fhe  front  rank  as  scientific 
authorities,  one  an  obstetrician  and  the  other  a  gynecologist,  stating  on 
the  one  hand,  that  the  condition  under  discussion  is  one  of  extreme  raritv  • 
and  on  the  other  that,  even  when  it  occurs,  the  danger  of  retention  of  the 
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decidiia  (which  is  a  necessary  factor  in  polypoid  declchril  endometritis) 
has  been  greatly  exaggerated  ;  yet  I  hope  to  prove  by  submitting  the  patho- 
logical findings  of  actual  cases,  together  with  certain  other  evidence,  that 
not  onlv  is  polvpoid  endometritis  not  a  malady  of  great  rarity,  but,  on  the 
contrarv.  is  one  of  much  frequency,  attended  b\  serious  and  sometimes 
fatal  consequences,  and  liable  to  be  met  with  in  any  woman  during  the 
child! >earing  epoch.  It  is  therefore  a  disease  of  tremendous  importance 
to  humanitv. 

As  a  condition  not  clearly  known  or  understood  by  the  profession  at 
large,  I  l>elieve  it  accounts  for  mucli  of  the  otherwise  inexplicable  mortality 
still  occurring  among  puerperal  women  as  the  result  of  sepsis,  more  especi- 
ally in  private  practice,  in  spite  of  the  improved  modern  methods  in  the 
conduct  of  delivery  now  generally  adopted. 

Polypoid  endometritis  is  intimately  bound  up  with  the  subject  of  ad- 
herent placenta,  for  which  it  often  forms  a  basis,  and  is  frequently,  if  not 
always,  mistaken. 

A  leading  article  on  "  The  Responsibilities  of  Accoucheurs  "  was  pub- 
lished in  the  British.  Medical  Journal  of  24th  November,  1901.  Comment- 
ing therein  on  a  number  of  prosecutions,  the  Journal  has  the  following 
remarks  in  reference  to  one  of  them  : — "  In  another  case  heard  in  the 
Southwark  County  Court,  a  medical  man  attended  a  patient  in  her  confine- 
ment. She  went  on  well  for  three  weeks,  and  then  some  haemorrhage 
occurred.  Another  doctor  was  sent  for.  who  remo\*ed  what  he  said  (note 
the  words)  was  a  piece  of  placenta.  The  jury  cast  the  medical  man  who 
had  attended  at  the  confinement  in  damages  of  ^25.  A  physician  who  gave 
evidence  said  that  the  substance  removed  could  not  possibly  have  been 
identified  as  placenta  by  the  method  of  examination  de.scribed.  It  is  most 
unusual  that  a  bit  of  placenta,  if  retained,  could  have  caused  no  symp- 
toms till  as  long  as  three  weeks  after  delivery." 

I  give  it  as  my  deliberate  opinion,  after  years  of  the  closest  study  of 
the  question  of  the  retention  of  decidual  and  placental  remnants,  that  the 
decision  in  this  case  was  a  gross  miscarriage  of  justice,  and  T  intend  to 
show  conclusively  that  even  comparatively  large  pieces  of  tissue  nsuallv 
mistaken  for  placenta  may  be  ''  left  behind,"  or,  more  correctly,  require 
removal,  in  spite  of  the  greatest  care  on  the  part  of  the  practitioner  at  the 
time  of  the  confinement. 

Whenever  a  patient  needs  curetting  after  labour  in  private  practice,  her 
friends  almost  invariably  say  "  it  was  the  doctor's  fault  for  leaving  some- 
thing behind." 

Further,  they  always  think  child-birth  is  an  absolutely  natural  process 
and  should  have  no  mortality ;  yet  deaths  from  so-called  retention  or 
adhesion  of  the  placenta  with  consequent  puerperal  sepsis,  occur  even  in 
animals  delivered  by  the  natural  efforts  out  in  the  fields,  as,  for  instance, 
among  horses,  cows,  and  sheep,  as  I  have  learnt  after  careful  personal 
inquiry  and  the  study  of  authentic  works  on  \-eterinan-  obstetrics. 

And  problems  of  the  deepest  pathological  and  biological  significance 
are  suggested  by  such  a  condition  as  chorio-epithelioma.  where  the  foetus 
becomes  a  destructive  parasite,  often  killing  the  mother  with  the  most 
malignant  form  of  cancer  known  to  man. 

How  destructive,  again,  are  such  maladies  as  extra-uterine  pregnancy, 
eclampsia,  embolism,  and  many  others  which  one  readily  calls  to  mind  ! 
In  the  same  way  polypoid  endometritis  has  been,  and  still  is,  responsible 
for  a  large  numlxr  of  maternal  deaths  from  sepsis,  but  I  trust  it  will  not 
be  .so  in  the  future. 
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Pathology' AND  Morbid  Anatomy. 

Polypoid  decidual  endometritis  is  the  most  important  disease  of  the 
decidua,  and  is  a  frequent  cause  of  abortion.  At  one  time  it  was  universally 
maintained  tliat  endometritis  was  a  bar  to  conception.  E\en  a  modern 
writer  like  Whitridge  Williams  states  that  "it  is  generally  believed  that 
endometritis  is  almost  necessarily  associated  with  sterility,  &c. "  More 
recent  investigations  prove  that  this  is  not  .so,  but  that  endometritis  is  the 
most  important  factor  in  the  production  of  abortion. 

Schroeder  savs  that  polypoid  decidual  endometritis  is  a  disease  of  early 
ova,  all  the  cases  hitherto  recorded  having  occurred  between  the  end  of  the 
second  and  the  beginning  of  the  fourth  month. 

I  take  the  matter  a  step  further  and  say,  as  the  result  of  my  own 
investigations,  that  endometritis,  even  in  a  marked  degree,  is  not  neces- 
sarily a  cause  of  abortion,  but  that  the  pregnancv  associated  with  it  may 
advance  to  the  full  term,  and  give  no  apparent  trouble  to  either  child  or 
mother  till  the  puerperium  has  been  reached,  when  haemorrhage  and  especi- 
ally septicaemia  may  supervene. 

In  speaking  of  chronic  decidual  endometritis,  Professor  Clifton  Edgar 
says:  •'  The  results  of  this  disease  are  generally  injurious  to  both  mother 
and  child.  (The  danger  to  the  child  is  its  premature  death.)  The  danger 
to  the  mother  lies  in  the  frequent  retention  in  utero  of  remnants  of  the 
placenta,  which  are  not  expelled  with  the  rest  of  the  ovum.  Frequently 
the  decidua  over  the  placental  site  is  retained,  giving  rise  to  haemorrhage 
or  septicaemia." 

Polypoid  decidual  endometritis  is  a  result  of  pre-existing  chronic  en- 
dometritis beginning  prior  to  or  coincidently  with  pregnancy,  and  con- 
tinued into  the  puerperium,  during  whicii  acute  processes  are  grafted  upon 
the  chronic  condition   in  consequence  of  septic   infection. 

The  endometritis  of  pregnancv  has  its  prototvpes  in  the  ordinary 
glandular,  interstitial  or  polvpoid  {i.e.,  mixed)  forms  of  endometritis  met 
with  in  the  non-pregnant  uterus.  It  may,  therefore,  in  most  cases  be 
looked  upon  merelv  as  the  extension  of  a  lesion  already  existing  at  the 
time  of  conception,  and  modified  bv  the  changes  incidental  thereto. 

The  most  conclusive  evidence,  however,  that  polvpoid  decidual  en- 
dometritis usually  commences  prior  to  or  during  pregnancy  is  furnished  by 
the  fact  that  in  many  cases  it  was  found  to  be  distinct! v  svphilitic  in 
oiigin,  as  evidenced  bv  the  historv^  and  microscopic  appearances  of  the 
ca.ses  examined. 

An  interesting  fact  was  that  in  manv  instances  the  mothers  showed  no 

external    signs   of    constitutional    svphilis,    thus    illustrating    Colle's    law  ; 

bu_t  tha.t  the  mother  does  not  become  actuallv  immune  and  escape  serious 

lesions  in  these  cases  was  shown  bv  the  very  existence  of  syphilitic  en- 

•  dometritis. 

In  one  case.  I  had  treated  the  mother  for  well-marked  syphilis  con- 
tracted two  vears  before  marriage  ;  in  another,  the  husband  had.  been  in- 
fected in  infancv  bv  a  svphilitic  nurse,  and  to  the  present  dav  bears  the 
scars  of  svohilitic  keratitis  on  his  eves.  This  was  a  most  interesting  case  ; 
the  mot"her,  a  voung  and  apparentlv  healthy  woman,  pa.'^.sed  through  a  most 
critical  illness  as  the  result  of  an  acute  sep':ic  infection  grafted  upon  a 
chronic   syphilitic  endometritis. 

In   the   microscopic   diagnosis   of    syphilitic   endometritis    T    placed     a 
G;ood   deal   of  reliance  unon   the  nresence  of  endarteritis  obliterans   when 
existing  in   a  marked   degree.       I   Avas   aware,    hoAvever.    that  endarteritis 
obliterans   was  more  or  less   a  normal  condition   nf  tF^   "  rine   -nlncenta 
(otherwi.se    a     senile   change),    having    previously    read    Eden's    paper    on 
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'■  The   Development  and    Norin.il    Structure  of   the  Ripe    Placenta,""    pub- 
lished  in  the  Journal  of  J'atiioLogy  and  Bacteriology  in   January,    1896. 

in  the  course  of  that  paper  Eden  states  that  "  in  many  cases  of  intra- 
uterine death  during  the  last  month  of  gestation  the  only  change  found 
is  an  extreme  .degree  of  senility  (endarteritis  obliterans) ;  but  it  ma\  pos- 
sibly be  that  in  such  cases  the  boundary  line  has  been  overstepped,  and 
normal  changes  have  become  pathological  factors." 

In  manv  of  my  cases  of  polypoid  endometritis,  I  found  this  extreme 
degree  of  senility  or  endarteritis  obliterans.  Now,  what  is  the  com- 
monest cause  of  intra-uterine  death  in  the  late  stages  of  gestation? 
■■  Svphilis."  And  what  is  the  commonest  cause  of  an  extreme  degree  of 
endarteritis  obliterans?  "  Syphilis.^'  It  was  thus  clear  to  my  mind 
that  in  these  cases,  at  all  events,  the  boundary  line  had  been  overstepped, 
and  the  changes  had  certainly  become  pathological  factors,  more  especially 
as  exactlv  similar  changes  were  found  in  polypoid  masses  from  patients 
showing  syphilitic  scars  and  ulcers  on  their  limbs. 

Even  when  there  are  no  external  sign.>  or  history  of  syphilis  in  patients 
suffering  from  polypoid  decidual  endometritis,  the  disease  may  still  be 
shown  to  have  had  a  chronic  origin  for  polypoid  masses  removed  within 
the  first  few  days  of  the  puevperium  often  show  very  thick-walled  arteries, 
considerable  organization  of  the  large  thrombosed  sinuses  (dilated  capil- 
laries), some  of  which  are  converted  almost  entirely  into  connective  tissue, 
and  by  the  new  formations  of  fibrous  tissue. 

Signs  of  recent  inflammatory  reaction  were  chiefly  shown  bv  small 
round  celled  infiltration,  small  extravasations  of  blood  and  young  fibro- 
blasts in  all  stages  of  growth. 

Some  authorities  state  that  polypoid  decidual  endometritis  is  merelv  a 
hypertrophy  of  the  decidua,  that  is,  a  uniform  increase  of  all  its  tissue 
elements,  either  in  size  or  number ;  but  my  sections  show  that  the  disease 
simply  runs  riot  in  the  extraordinary  development  of  some  of  its  con- 
stituents, notably  the  vessels,  less  so  the  interstitial  portion,  while  very 
few  glands  are  found  at  all  in  full-time  pregnancy.     (Fig.  VII.) 

The  extraordinan-  ^'ascular  development  of  most  of  the  cases  accounts 
for  the  severe,  sometimes  alarming,  haemorrhage  often  attending  the  re- 
moval of  polypoid  ■'  growths,'"  the  venous  sinuses  being  incrensed  to 
very  many  times  the  size  of  those  usually  found  at  the  placental  site 
after  normal  labour.  The\-  are  mostly  full  of  blood,  sometimes  fresh, 
sometimes  thrombosed,  or  in  various  stages  of  organization.  In  some 
cases  they  are  almost  completely  cor. verted  into  fibrous  tissue.  They  are 
rounded  or  irregular  in  shape,  and  often  occur  in  fantastic  groups.  Their 
walls  cannot  be  defined  as  consisting  of  di.stinct  layers.  Their  lumina 
are  sometimes  divided  into  two  or  three  compartments  bv  endothelial 
protiferation  or  connective-tissue  formation. 

The  more  or  less  flattened,  elongated,  ordinary  venous  spaces  are 
mostly  empty,  except  for  n  few  blood  corpuscles,  and  are  lined  with  a 
single   layer  of   endothelium,    which   at   times   is   actively    protiferating. 

According  to  Virchow  and  others  the  of)enings  of  dilated  glands  mnv 
be  i^en  with  the  naked  eye  on  the  surface  of  the  polypoidal  tissues.  My 
microscopic  examination  shows  that  this  statement  is  not  correct,  for  these 
so-called  dilated  glands  are  nothing  but  vascular  channels  from  which 
the  blood   has  run  out. 

The  arteries  are  mostly  thick-walled,  often  thrombosed,  and  frequently 
obllteratec'  by  endarteritis.  Thev  and  even  the  veins  in  syphilitic  cases 
show  the  signs  characteristic  of  that  disease. 

In  some  specimens  decidual  cells,  rounded  oval,  polygonal  or  flattened' 
nre  found  over  fairlv   large  areas,  often  separated  bv   fibrous  tissue  :    in 
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others  they  persist  as  so-called  decidual  islands,  but  some  of  these  latter 
may   reall\-   be   trophoblastic   remnants. 

There  is,  however,  one  point  of  si>eciai  interest  which,  I  believe,  has 
not  been  referred  to  by  otTier  w  liters,  and  that  is  the  frequency  with  which 
new  muscular  elements  are  found  in  the  scrapings  from  the  placental 
site  in  cases  of  polypoid  endometritis.  This,  after  all,  is  partly  in  accord 
with  anatomical  fact,  for,  as  Webster  and  others  say,  the  outer  wall  of 
the  mucosa,  recenes  projections  from  the  musculans  without  the  inter- 
vention of  any  submucous  la)  er ;  in  fact,  the  greater  part  of  the  uterus 
is  morphologically  muscularis  mucosa.  Comparative  anatomy  supports 
this   view. 

In  several  sections  a  few  \illi  are  found  attached  to  the  polypoid 
tissues,  and  in  one  case  (Hurrell)  several  villi  lie  in  contact  with  an 
opened-up  sinus. 

This  suggests  the  relationship  between  adherent  placenta  and  pol)poid 
decidual  endometritis.  Recent  investigators  {Journal  of  Obstetrics  and 
Gynacology)  have  attributed  the  origin  of  adherent  placenta  to  two 
causes : — 

1.  Complete  absence  of  the  decidua  at  the  placental  site,  the  villi 

being  implanted  directly  on  the  muscularis.  (This,  in  part 
is    a    normal   condition,    according   to  Webster) ;     or 

2.  The    development    of    a    firm    compact    layer     of    fibrous    tissue 

(stated  bv  Ibrahim  to  be  the  result  of  hyperplasia  of  the 
interstitial  elements,  and  not  of  inflammation)  gluing  uterus 
and  placenta  together. 

From  the  examination  of  my  own  specimens,  I  believe  that  this  fibrous 
layer  in  most  cases  is  nothing  more  nor  less  than  the  result  of  a  polypoid 
endometritis  upon  which  the  placenta  has  developed.  I  am  supported 
in  this  view  by  Whitridge  Williams,  who  writes  that  :  "  It  is  permissible 
to  assume  that  such  conditions  (of  endometritis),  particularly  the  hyper- 
plastic (polypoid)  forms,  sometimes  seriously  interfere  with  the  mechanism 
of  the  third  stage  of  labour,  owing  to  the  abnormal  consistency  of  the 
decidua,  and  the  consequent  difficulty  experienced  in  its  separation,' 
and  one  of  Professor  Allen's  specimens  shows  a  placenta  attached  to  a  base 
of  polypoid  and  endometritis,  but  want  of  space  prevents  its  inclusion 
among  the  illustrations.  Endometritis  causes  similar  trouble  in  animals, 
such  as  the  horse  and  the  cow. 

On  the  other  hand,  it  is  extremely  important  to  notice  that  in  many 
of  these  cases  the  placenta  may  be  expelled  without  expression,  and  ap- 
parently "complete,"  leaving  on  its  site  large  or  small,  irregularlv 
rounded,  or  dome-shaped  masses  of  chronically  inflamed  decidua  so  full 
of  vessels  as  to  resemble  cavernous  angiomata. 

These  masses  are  favorable  beds  for  the  development  of  septic 
organisms,  and  account  for  many  of  the  cases  where  the  most  careful 
practitioners  have  apparently  "  left  something  behind."  even  after  a 
minute  scrutiny  of  the  expelled  placenta,  including  its  examination  under 
water. 

Many  authorities  consider  the  .stunted,  generallv-dift'u.sed.  polvpoid 
masses,  sometimes  seen  in  corporeal  endometritis  of  the  non-pregnant 
uterus,  as  new  growths  or  adenomata.  Such  aii<-horities  are  Hubert 
Roberts.  Bland  Sutton,  Whitridge  Williams,  Ernest  Herman,  and  others. 
Howard  Kellv,  after  examining  1,500  specimens  of  .so-called  endometritis, 
obiects  to  that  term,  but  fails  to  find  an  appropriate  substitute.  But 
the  difficult'-  may  be  overcome  by  accepting  Adami's  definition  of  inflam- 
mation as  briefly.  "  the  response  to  injury  and  the  local  attempt  at 
repair."      In  this  way.  one  mav  define,  with  perfect  accuracy,  the  changes 
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met  with  in  chronic  endometritis  and  metritis  of  the  pregnant   uterus,   at 
all  events. 

Regarding  this  nu^ritis,  several  of  my  specimens  present  somf>  of  thu 
characters  ol  librom\omata  of  the  uter"us,  but  they  showed  no  capsule. 
l"his  relation  is  in  accordance  with  the  fact,  long  ago  pointed  out  b\ 
Virchow,  "'that  there  is  a  close  resemblance  between  the  pathulogic^d 
changes  in  chronic  metritis  proper  and  those  that  take  place  in  the  paren- 
ch\ma  of  the  uterus  when  the  latter  is  the  seat  of  libroma  or  mjoma;"  sc 
miich  so  indeed,  that  he  described  the  two  diseases  under  one  heading  ; 
and  Professor  Gardner  and  his  assistant,  Goodall,  working  independent! \- 
on  "chronic  metritis  and  arterio-sclerotic  uterus,"  so  many  years  later 
(1906),  express  their  gratification  at  having  arrived  at  almost  similar 
results. 

Marien,  l.eugieu.  and  Gottschalk  have  recently  insisted  upon  the  im- 
portance of  inflammation — resulting  from  micro-organisms— in  the  pro- 
duction of  fibromata  of  the  uterus.  Their  origin  has  been  traced  to  the 
muscular  walls  of  the  uterine  arteries,  and  the  whorled  appearance  of 
their  cut  surfaces  further  suggests  a  vascular  origin.  Bland  Sutton 
states,  in  italics,  that  "  Young  fibroids  have  much  the  same  relation  to 
the  terminal  branches  of  the  uterine  arteries  that  neuromata  bear  to  the 
epineurium  of  nerves."  Gallipe  and  Landouzy  believe  that  micro- 
organisms are  the  primarv  cause  of  the  proliferative  changes  in  the  w^alls 
of  the  vessels.  These  views  are  put  forward  suggestively  to  explain  the 
new  formation  of  muscular  elements  projecting  as  abnormal  ingrowths 
into  the  endometrium,  the  result  of  chronic  inflammation.  Since  this 
was  written,  I  have  found  a  specimen  in  Professor  Allen's  museum,  which 
on  section  absolutelv  confirms  the  view  herein  advanced  as  to  muscular 
ingrowth,  and  is  reproduced  in  iihotographic  form.     (Fig.  VI.) 

I  may  here  add  an  interesting  paragraph  from  Bland  Sutton,  which 
suggests  two  practical  points  :  "  The  changes  in  the  tissues  (in  fibrosis) 
of  the  uterus  are  analogous  to  the  curious  fibrotic  changes  which  occur 
in  the  walls  of  the  cardiac  ventricles  as  a  sequel  of  syphilis.  In  the 
uterus  the  changes  are  probably  a  remote  consequence  of  septic  en- 
dometritis. " 

The  telangiectases  of  some  fibroids  are  recalled  bv  the  great  sinuses 
seen  in  manv  of  my  sections. 

Furthemiore,  fibroids  sometimes  undergo  necrotic — the  so-called  necro- 
biotic — changes,  especiallv  during  pregnancy.  The  affected  muscle-fibres 
become  swollen  and  softened,  and  their  nuclei  refuse  to  stain  with 
haemalaxvtin.  I  have  for  years  held  that  a  similar  thing  occurs  (as  the 
result  of  partial  closure  of  the  uterine  sinuses)  in  the  polypoid  masses 
seen  in  decidual  endometritis  after  labour  or  abortion,  and  predisposes 
to  the  development  of  sepsis  in  the  puerperium.  (I  have  found  the  same 
difficultv  in  the  .staining  reaction  of  muscle  fibres  in  several  of  my 
specimens). 

'Clifton  Edgar  says  that.  "  When  delivery  occurs  with  pre-existent 
endometritis,  puerperal  morbiditv  should  be  almost  assured,  for  it  is 
difficult  to  understand  how  normnl  regeneration  of  the  endometrium  and 
the  formntion  of  harteriridnl  lochia  could  rendily  occur." 

T  sav  that  if  the  endometritis  is  polvpoid  in  form,  n  pathological 
puerperium  is  inevitable,  especially  when  it  is  remembered  "  th:[tpatho- 
f^enic  organisms  are  pre.sent  upon  the  inner  surfaces  of  the  labia,  and 
the  margins  of  the  hvmen  in  at  least  fio  per  cent.  (Edgar  savs  in  all 
cases)  of  pregnant  women"  (Whitridge  Williams):  nnd  further,  that 
'  there  mav  be  lodging  in  the  uterine  mucous  membrane  some  patho- 
genic .eerms  which  had  caused  an  interstitial  endometritis,  and  the  Avom.nn 
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having  become  pregnant,  there  is  present  in  the  uterine  cavity,  even  before 
labour,  an  efficient  cause,  perhaps,  of  virulent  sepsis  after  delivery. 
Cases  which  have  followed  child-birth  in  this  way  have  been  recentlv 
reported   by    Gottschalk   and    Immerwahr."     (Hirst's    Obstetrics). 

Incidentally  it  may  be  remarked  that  Ahlfeld  has  collected  the  records 
of  23  fatal  cases  of  puerperal  infection,  in  which  no  examination  had 
been  made  by  any  of  the  attendants  prior  to  the  development  of  sepsis, 
the  primary  cause  of  death  in  the  majority  of  these  cases  being  the  reten- 
tion of  decidual  or  placental  remnants. 

Summary  of  pathology. — From  all  this  it  will  readih-  be  seen  that 
polypoid  decidual  endometritis  is  neither  a  hypertrophic  nor  an 
adenomatous  condition,  as  formerly  taught,  but  is  a  combination  of 
chronic  endometritis  and  metritis,  exaggerated  by  pregnancy,  and  usually 
showing  the  signs  of  acute  inflammation  grafted  upon  the  old  chronic 
trouble  as  the  result  of  sepsis. 

It  ma.y  be  added  that  it  is  remarkable  that  the  true  nature  of  polv- 
poid  endometritis,  which  probablv  first  originated  in  remote  epochs  co- 
incidentally  with  syphilis  (perhaps  the  oldest  disease  known  to  man)  should 
have  been  misunderstood  for  so  many  centuries  till  the  present  time 

The  Frequency  of  Polypoid  Decidual  Endometritis. 

(a)  My  Cases. — During  the  past  ten  years,  I  have  met  with  over  100 
cases  in  private  and  hospital  practice,  and,  at  the  very  lowest  estimate,  I 
should  say  that  it  will  be  encountered  in  from  3  to  5  per  cent,  of  all  preg- 
nancies, whether  ending  prematurely  or  at  full  time.  If  we  reckon  the 
birth  rate  of  the  world  as  something  near  34  per  \  ,000  of  the  general 
population,  the  figures  which  represent  the  actual  number  of  cases  of  poly- 
poid d.  endometritis  must  be  very  large  indeed. 

{b)  Abortions. — Endometritis — glandular,  interstitial,  or  polypoid — is 
to-day  considered  the  most  important  factor  in  the  productitjn  of  abortion. 
"  In  the  (so-called)  hypertrophic  forms  of  decidual  endometritis — decidua 
polyposa — the  bulk  of  the  maternal  blood  brought  to  the  placental  site 
goes  to  nourish  the  hyperplastic  decidua.'" — Whitridge  Williams. 

According  to  the  same  writer,  "  a  conservative  estimate  would  indicate 
that  every  fifth  or  sixth  pregnancy  in  private  practice  ends  in  abortion,  and 
the  percentage  would  be  increased  considerably  were  the  early  cases  taken 
into  account,  &c." 

And  Edgar,  having  made  an  exhaustive  study  of  the  premature  interrup- 
tion of  pregnancy  occurring  among  10,000  cases  of  labour  in  an  out-door 
dispensar)  service,  found  that  the  interruption  happens  once  in  every  15.7 
pregnancies. 

Howard  Kelly,  in  his  latest  work,  states  that  inflammatory  changes  in 
the  decidua  are  probably  a  more  frequent  cause  (of  abortion)  'than  is  com- 
monly suspected." 

At  the  Rotunda  Hospital,  during  the  years  1899  to  1900,  I  find  that 
the  average  percentage  of  abortions  is  i  in  29.50  pregnancies. 

So  abortion,  roughly  speaking,  occurs  once  in  every  six  cases  in  private 
practice.^  once  in  every  sixteen  cases  in  dispensar\  practice,  and  once  in 
every  thirty  cases  in  hospital  practice. 

As  the  majority  of  these  abortions  are  caused  by  decidual  endometritis 
ir  may  be  inferred,  on  this  ground  alone,  that  the  disease  is  much  more 
frequent  •'  than  is  commonly  suspected."    * 

Ahlfeld  and  myself  have  found  that  the  polvpoid  is  the  form  of  endo- 
metritis usually  associated  with  aborted  ova. 

(c)  Many  cases  of  adherent  placenta  are  due  to  it.  and  I  have  already 
shown  that  adherent  placenta,  in  the  majority  of  cases,  is  reallv  a  condition 
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superimposed  upon  and  secondary  to  polypoid  endometritis,  for  wliich  it 
is  usualK  mistaken.  But  from  a  pathologic  and  surgical  stand-point,  the 
existence  of  polypoid  endometritis  in  the  puerperium  is  of  infinitely  greater 
importance  than  the  fact  that  there  may  be  fragments  of  placenta  adher- 
ing to  the  polypoid  masses,  because  it  is  essential  to  remove  these  masses 
in  order  to  .save  the  life  of  the  patient. 

To  show  how  readily  the  two  conditions  are  mistaken,  even  b\  ex- 
perienced surgeons,  I  need  only  refer  to  a  paper  by  Dr.  A.  Xyulasy,  gynae- 
cologist to  the  Perth  Hospital,  Western  Australia,  on  "  Fifty  Consecutive 
Coeliotomies. " 

Commenting  on  a  case  of  perforated  uterus,  the  result  of  a  criminal 
abortion,  the  writer  states  that  "  at  the  autops) ,  a  layer  of  fibrous  leathery 
placenta  was  still  adherent,  although  practically  all  the  ordinary  spongy 
placenta  had  been  remo\-ed  by  the  curette  at  operation.  What  remained  of 
the  placenta  could  only  be  peeled  off  with  difficulty,  even  with  the  uterus 
laid  open  upon  the  table.  This  indicates  how  difficult  it  is  to  deal  with  some 
cases  of  adherent  placenta  in  the  living  subject.  I  have  met  with  several 
cases  of  this  leathery  placenta  in  the  hospital,  and  have  found  it  difficult 
to  catch  up  the  tough  and  fibrous  material  w'ith  the  ordinary  sharp  curette,"' 
&c. 

Since  the  abo\e  was  communicated  to  Congress,  the  writer  has  sent  me 
some  specimens  of  this  "  leathery  placenta,"  or  "  tough  fibrous  material," 
and  on  microscopic  examination  I  found  them  to  be  good  examples  of 
polypoid  d.  endometritis.  A  microphoto  of  one  of  these  specimens  with 
its  enormous  sinuses  is  appended. 

The  foregoing  remarks  indicate  how  easily  practitioners  may  be  mis- 
taken, if  reliance  is  placed  on  the  naked-eye  appearance  alone  of  patho- 
logical tissues  fom  the  uterus ;  yet  it  is  of  immense  importance  from  a 
scientific,  medico-legal,  and  therapeutic  aspect  to  know  exactly  what  vou 
are  dealing  with  in  these  cases.  I  have  previously  alluded  to  the  opinions 
of  Williams  and  Edgar  concerning  the  influence  of  polypoid  endometritis 
in  causing  abnormal  adhesion  o{  the  placenta,  and  to  the  fact  that  com- 
parative pathology  shows  that  conditions  of  chronic  endometritis  in 
domestic  animals  such  as  the  horse  and  the  cow  cause  corresponding 
difficulties  in  the  separation  of  the  placenta. 

According  to  the  Rotunda  Hospital  reports  for  the  years  1889  to  1900, 
adherent  placenta  on  an  average  occurs  once  in  every  86.33  pregnancies. 
And  from  what  has  gone  before,  I  think  it  may  now  be  admitted  that  a 
good  proportion  of  these  adhesions  were  caused  by  polypoid  endometritis. 

Professor  Allen's  Specimens. — (d)  Furthermore,  in  the  almost  un- 
rivalled collection  of  pathological  exhibits  secured  for  the  medical  school 
of  the  University  of  'Melbourne  by  Professor  Allen,  there  are  a  large 
number  of  specimens  which,  for  purposes  of  identification,  are  at  present 
labelled  "lumpy  placenta."  I  have  made  a  microscopic  examination 
of  a  number  of  these,  and  find  them  to  be  good  examples  of  polypoiB 
endometritis.  Hnving  established  this  fact,  the  rest  of  the 
specimens  were  generally  easily  recognisable,  on  their  naked-eye  appear- 
ances alone  as  examples  of  the  same  condition.  Death  in  all  these  ca.ses 
was  due  to  septic  infection. 

I  am  convinced  that  on  careful  examination,  many  similar  specimens 
will  be  found  in  other  museurgs,  which  are  at  present  classified  under  a 
different  heading,   such  as  placental  polypus,  8zc. 

A  consideration  of  the  foregoing  facts  makes  it  obvious  that  polypoid 
d.  endometritis  is  a  much  more  frequent  condition  than  previous  authorita- 
tive opinion  has  led  us  to  believe. 
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Symftoms. — They  are  praclically  those  usually  attributed  to  adherent 
placenta,  namel\ ,  rise  of  pulse,  then  of  temperature,  with  a  rigor  to 
103  degrees  or  104  degrees  F.  Foetor  of  the  lochia  may  be  entirely  absent 
as  I  pointed  out  as  far  back  as  the  year  1896.  This  is  probably  explained 
by  the  fact  that  putrefacti\-e  organisms  do  not  attack  the  polypoid  masses 
till  the  necrosis  thereof  becomes  marked  ;  in  other  words,  till  the  masses 
begin  to  die,  as  the  result  probably  of  their  more  or  less  obstructed  blood 
supply  due  to  the  normal  closure  of  many  of  the  uterine  sinuses,  after 
labour  or  abortion. 

Profuse  secondary  haemorrhage  is  not  common,  but  a  sudden  rather  free 
flow  after  its  partial  stoppage  is  suggestive. 

Diagnosis. — Subinvolution,  dilated  os,  generally  admitting  two  fingers. 
and  in  the  uterus  a  mass  of  varying  size,  usualh-  covered  with  blood-clot, 
together  with  the  symptoms  above  described. 

Prognosis. — This  depends  on  the  virulence  and  dosage  of  the  infecting 
organisms,  and  the  tissue  resistance  of  the  patient,  but  chiefly  on  the 
promptitude  and  efficiency  of  the  removal  of  the  "  growths." 

Practically  every  case  recovers  if  the  operation  is  done  earlv,  but  the 
danger  is  extreme  if  it  is  delayed. 

Of  course,  I  exclude  cases  of  infection  by  organisms  of  the  highest 
degree  of  \-irulence,  where  the  patient  is  overwhelmed  by  violent  septicaemia, 
and  dies  in  spite  of  any  treatment  known  to  man.  in  t8,  24,  or  36  hours 
after  its  onset,  and  before  there  is  time  for  the  development  of  obvious 
pathological  changes. 

Treatment. — In  my  opinion,  earlv  curettage,  with  the  use  of  t]ie  un- 
gloved finger,  or  fingers,  and,  a  large-looped  moderatelv  sharp  curette  is 
essential  for  the  satisfactory  removal  of  polypoid  conditions  of  the  endo- 
metrium in  the  puerperal  woman. 

For  years  I  have  carried  out  this  treatment  with  uniformly  successful 
results,  the  only  failures  were  in  a  few  cases  in  which  my  services  had  not 
been  called  in  till  some  ten  or  twelve  days  after  delivery,  the  patients  dying 
from  the  continuance  of  the  acute  generalized  infection  already  existing  at 
the  time  of  the  operation. 

I  have  given  this  subject  most  careful  theoretical  and  practical  con- 
sideration for  a  long  period,  and  ha\e  still  the  greatest  confidence  in  the 
use  of  the  curette,  in  spite  of  the  furious  onslaughts  upon  it  by  several  hich 
authra-iiies.  especially  in  Germany. 

The  alleged  dangers  are  in  many  cases  due  to  want  of  skill  and  ex- 
perience on  the  part  of  the  operator,  but  the  same  mav  be  said  of  manv 
other  operations. 

The  only  serious  argument  that,  in  my  opinion,  has  ever  been  urged 
against  the  use  of  the  curette  is  the  danger  of  opening  up  fresh  lymphatic 
spaces. 

That  argument  in  the  present  case  is,  however,  easily  disposed  of. 
There  is  no  way  to  effectively  cleanse  the  interior  of  the  uterus  of  infected 
polypoid  outgrowths  except  bv  the  combined  use  of  the  fingers  and  the 
curette  (in  some  cases  it  mav  be  done  by  the  curette  alone),  but  in  the  re- 
moval of  such  outgrowths  "the  opening  up  of  fresh  lymphatic  spaces" 
is  inevitable;  yet  this  does  not  interfere  Avith  the  recovery  of  the  patient. 
In  some  of  these  cases  the  growths  have  practically  to  be  dug  out  of  the 
placental  site  by  the  carefully  disinfected  finger  nails,  and  the  rest  of  the 
uterine  surface  carefully  curetted,  because  in  most  cases,  while  the  placen- 
tal site  is  naturally  the  situation  of  the  polypoid  outgrowths,  the'  whole 
decidual  lining  of  the  uterus  shares  in  a  generally  diffused  thickening,  and 
being  infected  its  removal  is  essential.     This  will  be  readily   understood 
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from  the  posi-niortcin  study  of  a  puerperal  uterus  showing  polypoid  endo- 
metritis, as  seen  in  museums.  I  have  met  with  no  case  in  which  bv  the 
method  here  advocated  tht  interior  of  the  uterus  could  not  have-  lieen 
effectivelv   cleared,   and  tlie  jiatient's  life  saved  by  timely  operation. 

The  first  case  of  hysterectomy  for  puerperal  infection  was  done  some 
years  ago  in  connexion  with  a  bit  of  placenta  adhering  to  the  uterus ;  and 
Hir.st  figures  in  his  latest  edition  a  uterus  showing  "  a  hypertrophied  mass 
of  infected  decidua  "  for  which  he  also  performed  that  serious  operation. 

Bv  the  early  resort  to  the  method  I  advocate,  such  a  formidable  opera- 
tion as  hysterectomy  in  the  puerperal  woman  in  such  cases  would  ne\er  be 
needed. 

Generally  the  operation  of  curettage  should  be  done  under  chloroform 
anaesthesia,  except  when  the  operator  has  acquired  special  skill  both  in 
the  performance  of  the  operation  and  in  the  selection  of  casei=. 

The  only  danger,  in  my  opinion,  is  haemorrhage;  and  this,  for  the 
reason  explained  under  the  pathology,  is  unavoidable.  It  may  be 
diminished  bv  keeping  the  fundus  compressed  with  the  left  hand  during 
operation,  operating  as  rapidly  as  possible,  and  finally  packing  the  uterus 
with  iodoform  gauze. 

In  rare  cases  at  full  time  it  is  necessary  to  pass  the  whole  hand  into 
the  uterus  ;  separate  as  much  polypoid  tissue  as  possible  without  removing 
the  hand,  thus  slightly  diminishing  the  amount  of  external  haemorrhage ; 
and  finish  with  the  curette  as  before. 

There  is  one  other  alleged  danger  in  the  use  of  the  curette,  which  I 
m.av  refer  to,  namely,  the  destruction  of  the  inflammatory  "  reaction-zone  " 
of  protective  leucocytes,  which  forms  as  a  barrier  against  invading  septic 
organisms. 

My  experience  is  that,  in  mild  cases  of  infection  of  the  polypoid 
decidua,  the  destruction  of  the  reaction  zone  is  of  no  practical  importance; 
and  as  in  severe  cases  it  is  scarcely  formed  at  all,  its  destruction  on  either 
hand  as  regards  any  danger  to  the  patient  is  of  no  moment.  In  this  view, 
I  am  emphatically  supported  by  Knyvett  Gordon,  whose  extensive  ex- 
perience of  the  treatment  of  puerperal  fever,  at  the  Monsal  Fever  Hospital, 
Manchester,  enables  him  to  speak  with  great  authoritv .  {Britisli  Medical 
Journal,  August  25th,  1908). 

In  conclusion.  I  may  say  that  if  the  treatment  advocated  is  promptly 
and  efficientlv  carried  out  in  private  practice,  when  the  true  nature  of  poly- 
poid decidual  endometritis  is  thoroughly  understood  by  the  profession  at 
large,  that  a  great  reduction  in  the  number  of  deaths  from  puerperal  sepsis 
among  child-bearing  women  all  over  the  world  mav  be  anticipated. 
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Fig.   I.     Mrs.  R.  aet.   29.     Death  from  sepsis.     Museum  specimen. 

Fig.  2  is  microphoto  of  portion  of  growth  removed  from  Mrs.  W. 
Shows  large  thick  walled  arteries  (syphilis)  and  thin  walled  veins. 
Abstract  of  history:  Primipara,  aet.  21.  Full  time  labour,  6/7/02. 
Ea.sy  delivery.  Placenta  apparently  complete.  On  8th  day  large  poly- 
poidal mass  removed  under  chloroform.  Recovery.  Another  child  since 
without  trouble. 

Fig  3  (plate  2).  Section  through  uterine  wall  and  polypoid  growth 
on  placental  site.  Mrs.  R.  W.  ast.  24.  Abstract  of  history  :  Admitted 
Melb.    Hospital   21   9/08.       Stilllx)m  child   3   weeks  previously.       Sepsis 
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Died  a  week  later.  Autopsy,  tuberculosis  both  lungs.  Heart,  cavities 
dilated  and  widespread  atheroma  of  aorta.  Uterus,  complete  retro 
deviation.  Subinvolution  with  dilated  ovarian  veins.  Cervix  swollen 
purplish,  and  left  side  lacerated  and  everted.  Placental  site  swollen,  polv- 
poid,  with  some  superficial  necrosis.  General  endometritis.  On  vaginal 
surface  of  cervix  some  coagulation  necrosis. 

Fig.    4.      Microphofo  of  case  of   Mrs.    R.    W.,    showing   thick  walled 
arteries  and  veins,  glands,  and  large  sinuses. 

Pig.  5.     Case  of  ^Lvs.  B.  set.  35.     Thick  walled  arteries 

Towards  centre  a   dilated  oval 
Abstract  of   history  :    Secundipara.      Confined 
Haemorrhage  9th  day.       Curetted   week  later. 


well  shown; 
gland,    lined 


some    almost    obliterated, 
with   columnar  epithelium 
4/8/06.       Easy  delivery. 
Recover}-. 

'Fig.  6  (plate  2).  Placenta  seen  hanging  down  towards  Os.  Marked 
ingrowth  of  uterine  muscle  into  the  placenta  is  particularly  well  shown. 
Large  dai^k  spaces  at  uterine  placental  junction  are  sinuses  filled  with 
clot.     Higher  up  the  thickened  endometrium  is  well  shown. 

Fig.  7.  Microphoto  of  case  under  care  of  Dr.  A.  Nyulasy,  Perth, 
W.A.  ^Irs.  H.  ast.  20.  Secundipara.  Delivered  by  nurse  eleven  days 
prior  to  admissiun.      Sepsis.      Curretted.     Recoverv. 
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ACTIXU-MVCOSIS    (STREPTOTKICHOSIS)    01-     THE    FEMALE 

GENERATIVE    ORGAxN'S. 

William  Thomas  Chenhall,  M.D.,  B.S.  (Melb.),  E.R.C.S.  (Ed.), 

Sydney. 

\.F.,  single,  aged  twenty  years;  admitted  Prince  Alfred  Hositital, 
15th  April,  1904.  I  aiii  deeply  indebted  to  Dr.  Foreman,  under  whose 
care  she  was  placed,  for  the  report  herein  epitomized  : — 

Four  months  l;etore  admission  patient  suffered  pain  in  both  iliac 
regions.  Two  months  later,  pain  disappeared  from  the  right  side,  and 
became  more  severe  on  the  left  side.  The  onset  of  pain  was  gradual. 
Menstruation,  previously  normal,  was  painful  during  the  last  period 
which  occupied  fourteen  days,  and  ceased  four  days  before  admission. 
The  left  iliac  region  was  very  tender.  Temperature,  100  deg.  F.  ;  pulse, 
120.  Exaiiiinatiun,  under  aether,  revealed  a  tumor,  rounded,  tense,  dull, 
apparently  cystic,  chiefly  occupying  the  lower  left  abdomen,  and  extending 
almost  to  the  umbilicus.  Breasts,  small  and  empty  ;  uterine  souffle  and 
fcetal  heart  undetected,  vagina  dusky  ;  cervix  uteri  median,  soft,  enlarged, 
directed  downwards,  and  continuous  above  with  a  hard  rounded  mass 
filling  the  j^elvis.     Definite  bimaiiual  impulse  was  obtained. 

Four  days  later  pain  became  less,  patient  felt  better  and  straightened 
out  her  left  leg,  which,  since  admission,  had  been  acutely  flexed. 

On  the  fourteenth  da\',  incision  from  the  umbilicus  to  one  inch  above 
the  pubes  exposed  beneath  the  peritoneum  a  cyst,  covered  with  thin 
vascular  tissue  and  dense  adherent  omentum.  The  former  was  carefully 
..stripped,  and  the  latter  tied  off  from  the  c\st.  Twenty  ounces  of  clear 
fluid   were   aspirated. 

Dense  adhesions  rendered  definition  of  the  attachments-  of  the  cyst 
impossible,  and,  during  attempted  separation,  a  quantity  of  very  foul 
pus  escaped  from  a  loculus  low  down  in  the  pelvis  on  the  left  side  of  the 
cyst.  This  pus  being  swabbed  away,  the  abscess-wall  was  found  to  be 
lined  by  thick,  green,  gangrenous,  cheesy  material.  The  cyst  and  abscess 
led  into  the  pelvis,  where  they  were  attached  to  the  left  of  the  middle  line, 
but  exact  connexions  could  not  be  defined.  The  pedicle  was  ligatured  as 
low  as  possible,  and  the  cyst  excised.  The  bladder  was  found  to  be 
firmly  bound  to  the  anterior  abdominal  wall.  The  uterus  and  appendages 
were  not  seen.  The  abdominal  cavitv  was  swabbed  with  saline  solution,  a 
rubber  drain  put  into  Douglas's  pouch,  and  a  gauze  drain  into  the  abscess 
cavity.  The  incision  was  closed  with  through-sutures  of  fishing-gut,  except 
where  the  gauze  drain  was  placed. 

During  the  night,  and  next  day,  abdominal  distension  produced  a 
.serious  outlook.  General  improvement  followed  the  use  of  a  rectal  tube 
and  free  action  of  the  bowels.  Four  davs  after  operation,  the  report 
stated,  "  Verv  well;  temperature  down;  pulse  good:  no  distress,  beyond 
slight  abdominal  pain;  wound  draining  well."  On  the  next  day  with- 
drawal of  the  gauze-drain  was  followed  bv  a  profuse,  foul,  blond-stained 
discharge.  The  temperature  rose  to  101.2  deg.  F.  ;  pulse,  88.  Three 
days  later,   profuse  discharge.   slightl\    f?eral,   occurred. 

A  rubber  drain  was  substituted  for  the  gauze,  and  the  cavity  syringed 
with  solution  nf  peroxide  of  hvdrogen.  On  the  eighteenth  day,  she  com- 
plained of  severe  pain  in  the  right  side,  and  vomited  a  great  deal,  though 
the  wound  was  much  cleaner,  and  fseral  matter  had  ceased  to  issue. 
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General    imprcivement    followed,    and     six    weeks   after    operation     the 
notes  stated,   ''  Wound  closed,  save  at  one  very  small  point,   from  which 
there  is,  practically,  no  discharge." 
' '  No  pain ;  feels  well. ' ' 

Examination,  four  days  later,  showed  the  pelvis  filled  by  a  dense, 
almost  painless,  mass.  Pulse  and  temperature  normal.  Patient  returned 
home  in  the  countn'  on  25th  June,   1904. 

When  I  first  saw  her    at  private  hospital,  on  15th  October,   1904,  the 
body  was  extremely  emaciated  and   "  doubled  up,"   maximum  abdominal 
relaxation   being  obtained  by    flexure  of   the  trunk,    and   full  irreducible 
flexion  of  the  legs  at  the  thighs  and  knees.      The  skin  w"as  anaemic  and 
sallow,    and   purpuric   spots   were   present   on   the  cheeks    and   extremities. 
The  iiistory   was   brief.      Her   condition   had   become   progressively    worse, 
and  she  suffered  great  pain  in  her  abdomen  and  thighs.     The  vulva  and 
vagina  were,   like  the  abdomen,   very   tender.      Anorexia   and  constipation 
were  constant  and  micturition  frequent.     Insomnia  and  headache,  probably 
due   to   morphia   administered    for   relief   of   pain,    kept    her   in   constant 
•  distress.     Menstruation  had  ceased  after  operation.     Foul  discharges  issued 
from  sinuses  on  the  upper  and  lower  end  of    the  abdominal    wound,  and 
from   a   sinus    in   each     groin    immediately     below     Poupart's     ligament. 
Abdominal  movement  was  diminished,  the  area  being  enlarged,  especially 
in  the  left  iliac  region.     The  incision  line  was  occupied  by  a  raised  semi- 
translucent    cicatrix,    and    three    suppurating    points.       Similar    thickening 
existed  at  each  suture  point,  and  along  the  lines  followed  by  the  fishing- 
gut  sutures.     It  was  of  a  soft  keloid  character.     A  rubber  catheter  easily 
passed  three  inches   into  the   discharging   sinus   at  the  upper  end   of  the 
scar.      Abundant   exudation   of   thin,    creamy,    inoffensive   discharge,    con- 
taining  numerous   rounded   yellowish   granules   occurred    from   each    sinus. 
These  particles  showed  distinct  outline,  and  were  easily  compressible  under 
the  finger.     The  mouths  of  the  sinuses  w^ere  soft,  f ungating  and  oedematoua 
as  were  also  their  walls,  as  deeply  as  they  could  be  examined.     Abdominal 
circumference  was  two  inches  greater  midway  below  the  umbilicus  than  at 
that   point,    whilst   the   pubo-umbilical   measurement  exceeded   the   sterno- 
Limbilical  by  one  and  a  half  inches,  and  the  umbilicus-spinous  on  the  left 
side,  exceeded  the  right  by  one  inch.     Elevation  abo\-e  horizontal  through 
the    anterior    superior   spinous    processes,    patient     King  upon     her     back, 
reached  its  highest  point    two  and  a  quarter  inches    midwav  between  the 
left  spinous  process  and  the  umbilicus. 

A  dense  subcutaneous  mass,  fi^•e  inches  in  diameter,  occupied  the  left 
lumbar  region.  It  was  rounded,  with  defined  border,  elastic,  tense  semi- 
fluctuating  and  upon  manipulation  produced  a  characteristicallv  unfamiliar 
feehng  beneath  the  fingers.  It  was  more  elastic  than  the  impression  one 
gets  with  inflammatory  oedema,  and  quite  different  from  the  soft  vielding 
of  sarcoma.  A  somewhat  similar  impression  is  created  bv  a  voung  female 
breast  riddled  with  suppuration  and  onlv  partiallv'  evacuated  after 
incision.  Worm-like  bodies,  densely  packed  in  a  soft  bag.  might  be  made 
to  simulate  it.  This  peculiar  impression,  siii- generis,  I  should  regard  as 
a  naost  important  diagnostic.  Within  the  mass  two  ill-defined  nodules 
could  he  felt  There  appeared  to  exist  no  direct  communication  with 
either  the  abdominal  cavity,  its  contained  tumor,  or  the  sinuses-  The 
exploratory  needle  withdrew  a  drop  of  dark  blood. 

The  external  genitals  were  enlarged,  the  left  labi^,  forming  an  elongated 
sausage-shaped  mass  almost  overlapping  the  folds  on  the  right  side.      The 
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whole  body  and  limbs  were  acutely  and  rigidly  flexed.  The  accompan)  ing 
photograph,  taken  immediately  after  the  administration  of  ether  commenced, 
and  bciore  muscular  relaxation  occurred,  ailords  an  accurate  picture  of  the 
patient.  The  suiuses  in  the  groins,  and  the  tumor  in  the  lumbar  region,  are 
not  shown.  Kepetition  will  be  avoided  by  keeping  these  notes  consecutive, 
tliough  part  of  my  examination  was  made  under  Eether.  Percussion  was 
'■  flat  "  on  the  left  side,  over  an  area  between  the  level  of  the  miibilicus 
and  I'oupart's  ligament,  and  extending  from  the  mediau  line  to  the  lateral 
border  ot  the  abdomen.  The  "  flat''  note  was  less  definite  on  the  right 
side,  Its  upper  boundary  being  three  inches  below  the  level  of  the  umbilicus. 
Possibility  of  pregnancy  scarcely  existed.  The  upper  and  lateral  borders 
of  the  mass  could  easily  be  palpated,  and  their  boundaries  were  not  altered 
by  change  of  position.  Labial  enlargement  rendered  vaginal  examination 
ditficult.  The  swelling  here  was  similar  to,  but  more  elastic  than,  the 
tumor  in  the  lumbar  region.  The  uterine  cervix  felt  "knob-like"  and 
enlarged.  Owing  to  difficulty  and  possible  danger  a  sound  was  not  passed. 
Bimanual  examination  revealed  a  mass  most  dense  and  resistant  on  the 
left  side  and  occupying  the  whole  pelvic  cavity.  The  tumor  was  firm  and 
immobile  though,  perhaps,  less  so  on  the  right  side  where  slight  yielding 
could  be  induced.  It  was  impossible  to  define  the  uterus  or  its  appendages. 
The  bladder  was  compressed  against  the  pubes.  The  anterior-wall  of  the 
rectum  was  thickened  and  oedema  or  tumor  growth  occupied  the  anterior 
segment  of  the  anal  opening.  No  enlarged  lymphatic  glands  could  any- 
where be  felt. 

Temperature,  100.4  deg.  F.  ;  pulse,  144,  weak  but  regular.  A  haemic 
murmur  was  distinctly  audible.  Respiration  26,  shallow.  Other  organs 
and  functions  were  healthy  and  normal.  Family  history  was  good. 
^Diagnosis,  in  the  absence  of  details  of  the  abdominal  section,  awakened 
intuitive  suspicion  of  abdominal  tuberculosis,  but  the  absence  of  hereditary 
predisposition,  glandular  enlargement,  pulmonary,  or  other  local  lesion, 
sweats,  hectic  flush  and  distinct  elevation  of  temperature  stood  as  evidence 
against   such   view. 

Suspicion  of  actinom}cosis  was  awakened  by  the  characters  of  the 
tumors  and  sinuses,  and  especially  by  the  presence  of  minute  yellowish  or 
greenish-yellow  granules,  which  were  abundantly  present  in  the  thin  pus. 
A  few  grains  of  sodium  chloride,  shaken  up  with  some  of  the  pus  in  a 
test  tube  immediately  caused  large  numters  of  these  minute  yellowish 
specks  to  cling  to  the  glass. 

I  am  deeply  indebted  to  Dr.  Frank  Tidswell,  of  the  Department  of 
Health,  for  microscopic  confirmation  of  my  suspicion.  The  field  showed 
rounded  masses  of  streptoihrix  filaments  surrounded  by  a  fringe  of  club- 
shaped  bodies,  radiating  from  the  centre.  The  cachexia,  lovv^ered  vitality, 
purpuric  spots,  and  possibility  of  lardaceous  degeneration  from  long- 
continued  suppuration  stood  as  sentinels  against  surgical  procedure. 

Peptonized  milk,  beef  tea,  beef  juice  and  peptonoids  w-ere  freely  given, 
and  three  ounces  of  brandy  a  day  allowed.  Eggs,  white  meat,  fish,  and 
milk  puddings  were  added..  Potassium  iodide  gr.  x.  graduallv  increased 
to  gr.  XX.  three  times  a  dav  w'as  given.  T,i(].  iodi  was  applied  to  the 
mouths  of  the  sinuses,  the  sinuses  themselves  being  irrigated  with  a  solu- 
tion of  liq.  iodi  (i  in  3io).  once  a  day. 

Long  continued  insomnia  was' efficiently  overcome  by  a  glass  of  stout 
at  l>ed-time. 

Distinct  general  improvement  resulted,  hut  the  tumor  in  the  left  lumbnr 
region  grew  tense  and  painful,  the  skin  red  and  brawny  :  the  pulse  rose  to 
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r36,  and  the  temperature  to  102  deg.  F.,  on  the  fourteenth  day  after 
admission.  The  urine  was  free  from  albumen  and  sugar.  Soft  fluctuation 
followed  in  two  places. 

The  whole  mass  was  removed,  patient  being  under  fether,  by  two  oblique 
curved  and  almo.st  parallel  incisions,  about  four  inches  in  length. 
Rapidly,  and  with  little  sacrifice  of  skin,  I  removed,  subcutaneously,  the 
whole  mass,  exploring  and  clearing  out  all  radiations  of  the  tumor. 

My  incisions  included  the  two  areas  of  softening.  The  tumor  con- 
sisted of  a  soft  pulp  containing  dark  blood  and  broken-down  granulation, 
substance,  through  which  one  could  feel  numerous  bands  of  firmer  tissue. 
These  bands  were  responsible  for  the  peculiar  "breast-like"  impression 
felt  on  palpation.  No  trace  of  connexion  or  communication  with  other 
lesions  could  be  found ;  yet  it  is  difficult  to  believe  this  to  have  been  a 
true  metastasis.  Evidence  obtained  later  rather  proved  that  it  was  not. 
I  carefully  curetted  until  a  smooth,  sound,  healthy  surface  was  obtained, 
■  and  then  packed  the  cavity  with  iodoform  gauze.  Two  days  later  slight 
discharge  followed  its  removal.  With  almost  absolute  relief  from  pain, 
diminished  distension  of  the  intestine,  improved  sleep  and  appetite,  the 
outlook  offered  a  ray  of  hope.  I  credited  the  iodide  wnth  good  effect, 
for,  when  60  grams  a  day  were  given,  the  discharge  increased,  became 
thinner  and  more  sticky,  the  number  and  size  of  the  granules  diminished 
their  colour,  faded,  pain  lessened,  and  the  abdominal  tumor  appeared  to 
become  smaller.  This  diminution,  however,  may  have  been  more  apparent 
than  real. 

Five  days  after  operation,  anorexia,  headache,  vomiting,  rise  of  tem- 
perature to  103.4  deg-.  F.,  quickened  pulse,  and  puffv  oedema  of  the  face 
indicated  approaching  trouble.  An  abscess  formed  in  the  left  groin,  and, 
upon  incision,  poured  out  greenish-yellow  pus,  slightly  foetid,  and  con- 
taining the  characteristic  granules.  Various  cocci  were  found  in  the  pus. 
Noisy  excitable  delirium  awakened  suspicion  of  iodine  or  iodoform 
poisoning,  and  their  use  w^as  for  a  time  stopped.  Diarrhoea,  doubtless 
lienteric,  became  very  troublesome,  and  diet  was  restrdcted  to  predigested 
foods.  The  bowels  were  cleared  by  small  doses  of  calomel,  and  washed 
out,  their  activity  being  immediatelv  quietened  by  starch  enemata,  con- 
taining bismuth  carbonate  and  salicylate,  with  Dover's  powder.  On  the 
eighth  day  after  operation,  the  median  sinus  discharged  some  tomato 
seeds  which,  upon  inquiry.  I  found  had  been  given  in  ^'iolation  of  mv 
strict  instructions  48  hours  before. 

Delirium  quietened,  appetite,  sleep  and  general  tone  improved,  and 
some  extension  of  her  legs  became  possible.  Administration  of  potassium 
iodide  was  immediately  followed  by  profuse  diarrhoea,  fsecal  matter 
escaping  from  all  the  sinuses,  as  well  as  through  the  partiallv  healed 
lumbar  incision.  Drowsiness,  inanition,  muttering  delirium,  and  con- 
tinuous^ escape  of  intestinal  contents  rapidlv  closed  the  painful  scene  on 
1 6th  November.  Pulse  and  temperature  were  characteristic,  the  former 
b)eing  weak,  rapid,  and  irresponsive  to  strychnine,  whilst  the  latter  showed 
moderate  evening  rises  and  morning  remissions  to  the  end. 

Streptotrichosis  especially  interests  us,  Avith  our  large  rural  population, 
in  Australia.  Since  Aclond  demons.^rated  the  first  rase  in  Britain,  the 
disease  has^  been  found  to  be  world-wide  in  its  distribution.  Two  generic 
terms,  actinomyces  (Europe),  and  streptothrix  (Britain  and  America) 
embrace  all  species,  hence  the  clinical  designation  "  streptotrichosis," 
recommended   by   the    Pathological    Srcietv    of  ^London,    1899.      Par-asitic 
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streptotrichse,  whether  pathogenetic  or  not,  have  a  wide  range  of  existence. 
Herestnew  found  them  on  grasses,  Maze,  upon  the  roots  of  leguminosse, 
and  siniihxr  forms  have  recently  been  found  among  the  root  nodules  of 
vetches.  Foulerton  found  an  oxster  serving  as  host,  wliilst  Rossi  isolated 
the  streptothrix  from  abdominal  tumors  in  fnwls. 

Streptothrix  bovis  communis  and  streptothrix  nocardii  causing  disease 
in  cattle,  streptothrix  caprre  (Sliberschmidt)  cau-Silng  disease  in  the  goat, 
are  well  differentiated  species,  whilst  authenticated  cases  have  been 
described  in  the  pig,  horse,  dog,  and  other  mammalia.  Some  species,  not 
infrequently  infecting  the  human  mouth,  are  apparently  harmless  parasites, 
although  possibly  potential  causes  ot  disease. 

Invasion  po.ssesses  considerable  practical  importance  since  infection  may 
thus  be  traced,  and  its  risks  made  known.  Curiously,  no  organism  has  yet 
been  found  outside  the  body,  cultivated  and  successfully  inoculated  with 
production  of  streptotrichosis. 

Evidence  strongly  favours  herbage  being  a  special  habitat,  and  hence 
possible  .source  of  infection.  People  who  chew  straw,  pick  their  teeth 
with  it.  or  carry  wisps  of  straw  in  their  mouths,  tying  up  vines,  or  who 
eat  oat,  wheat,  barley,  or  grass  .seeds  in  their  husks,  undoubtedly  run 
risks  of  infection,  since,  in  cattle    it  probablv  always  occurs  in  this  way. 

Meat  and  milk  are  not  improbable  sources  of  infection,  and  when 
obtained  from  di-seased  animals  should  not  be  permitted  to  pass  into  con- 
sumption. Leiths  cases  of  infection  of  the  cow's  udder,  and  Miiller"s,  of 
the  brea.st  of  women,  are  most  important  in  this  particular. 

Direct  experimental  transmission  from  animal  to  animal,  and  from 
man  to  animals,  as  well  as  transmission  after  artificial  cultivation,  has 
been  accomplished  by  Wolff,  Israel,  and  others. 

Direct  transmission  among  animals  of  the  same  species  is  rare,  never- 
theless, diseased  animals  should  be  at  once  isolated  and  treated  or 
destroyed. 

All  evidence  favours,  and  all  authorities  agree,  that  the  chief  modes  of 
inoculation  are  inhalation,  ingestion,  or  direct  penetration  of  tissues. 

Etiological  and  pathological  interest  surrounds  this  case.  What  was 
the  source  of  infection?- — ^Reared  in  pastoral,  agricultural,  and  dairying 
environment,  she  had  sat  and  played  in  fields  and  among  horses  and  straw, 
had  frecjuently  placed  straws  in  her  mouth  and  in  her  vagina,  had  seen 
actinomycosis  in  cattle,  but  had  never  suffered  contact  with,  nor  wittingly 
used  as  food  the  milk  or  flesh  of  an  infected  animal.  She  had  never  seen 
any  other  person  suffering  from  the  disease.  It  was  impo.ssible  to  deter- 
mine the  .source  of  infection.  Equal  dJfiiculty  presents  in  determining  how 
the  genitalia  became  infected.  Was  this  infection  primarv  and  direct,  or 
was  it  secondary  to  infection  of  the  intestine  or  appendix? 

Direct  penetration  of  the  abdominal  Avail,  and  inhalation,  mav  reason- 
ably be  excluded  as  paths,  hence  infection  must  have  entered  through  the 
mouth  or  vagina. 

Precedent  supplies  preponderating  evidence  in  favour  of  the  digestive 
tract  since  streptotrichial  invasion  of  the  female  genitalia,  is  exceedingly 
rare,  and  direct  inoculation,  fcr  vagiitatii.  is  almost  unknown.  Xeuhaeuser 
could  only  find  one  published  case,  that  of  Giordano,  in  which,  with 
great  probability,  it  occurred. 

A  female  poulterer,  suffering  extreme  prolapse  of  the  uterus,  probably 
became  directly  inoculated  through  contact  with  infectious  material.  Not- 
withstandin::^  the  admitted  passage  of  straws  into  the  vagina.  I  regard  the 
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fact,  significant  as  it  is,  rather  as  a  coincidence,  since  no  reference  appears 
in  the  early  report  of  the  case,  and  clinical  evidence  favoured  the  view 
that  the  vaginal  intect^.on  was  a  direct  extension  from  withni  the  abdomen. 

But  direct  evidence  that  primary  infection  occurred  in  the  uitestme  is 
not  forthcoming.  Pain,  which  began  four  months  before  admission  in 
both  sides  of  the  abdomen,  ceased  two  months  later  on  the  right  side  and 
increased  on  the  left.  On  the  left  side  a  large  cyst  was  aspirated,  and  a 
pint  of  clear  liquid  removed.  The  nature  of  the  fluid  was  apparently  not 
determined.  Presumably,  at  this  penod,  no  connexion  existed  between 
the  cyst  and  intestine.  The  cyst  was  traced  among  adhesions  deep  down 
into  the  left  side  of  the  pelvis,  where  its  pedicle  was  tied  and  the  mass 
removed.  General  improvement  followed  the  use  of  a  rectal  tube,  and 
evacuation  of  the  bowels  on  the  evening  following  operation.  Such  result 
is  certainly  inconsistent  with  the  existence  of  direct  connexion  between  the 
cyst  and  hollow  viscera.  One  seeks,  in  vai:n,  for  evidence  that  the  vermi- 
form appendix  was  the  primary  seat  of  infection  since  all  indications 
point  to  the  left  side  as  the  seat  of  primary  growth.  Precedent  would 
here  warrant  assumption  that  the  primary  seat  was  in  the  sigmoiid  flexure 
of  the  colon,  but  evidence  stands  against  such  view.  Truly,  a  fsecal 
fistula  developed  on  the  ninth  day  after  operation.  This,  though,  only 
proves  some  infiltration  and  weakening  of  intestinal  wall  by  disease  or 
injury  duiVing  separation  of  adhesions. 

Neuhaeuser  made  the  interesting  observation,  that  in  primary  intestinal 
actinomycosis  the  secondarily  infected  organs  show,  as  a  rule,  greater 
alterations  than  the  intestine  itself,  and  even  the  mucous  membrane  may 
appear  intact,  whereas,  for  example,  the  peritoneun  may,  from  chronic 
inflammation,  ha\-e  suttered  to  an  extraordinary  degree.  At  operation, 
"the  uterus  and  appendages  were  not  seen."  May  we  assume  that  the 
left  appendage  from  granulomatous  and  necrotic  changes  became  un- 
recognisable? Xeuhaeuser's  report  of  Israel's  case  clearly  shows,  that 
such  assumption  is  justifiable,  for,  in  his  case,  "  the  cut  siirface  showed 
macroscopically,  no  normal  ovarian  tissue  excepting  in  a  small  part  at  the 
blunt  end  of  the  organ  ;  instead  of  ovarian  substance  were  numerous  more 
or  less  prominent,  purulent  foci  of  straw  colour,  of  the  size  of  lentils  or 
cherry  stones ;  all  these  abscesses  were  embedded  in  a  fine  meshwork  of 
fibrous  milk-white  connective  tissue ;  pus  taken  from  these  contained 
actinomyces,  and,  under  a  low  magnification,  numerous  yellow  clumps 
were  discernible,  higher  power  shov/ing  a  firfe  felt-work,  and  threads  with 
clubbed  ends,   arranged  partly  in  the  form  of  a  star." 

These  observations  were  made  from  a  mass  removed  by  Israel  from 
the  bottom  of  a  cavity  in  the  right  side  of  the  abdomen,  and  the  nature 
of  which  mass  was  not  known  until  sectioned  and  examined.  In  his  case, 
too,  the  bladder  was  seen,  but  nothing  of  the  uterus.  "The  uterine  body 
lies  entirely  to  the  left  embedded  in  adhesions."  Thus,  the  cases,  though 
extremely  rare,  are  precisely  Siimilar,  except  that  infection  apparently 
began,  or,  at  any  rate,  chiefly  developed  on  opposite  sides  of  the  pelvis. 
The  conclusion,  therefore,  must  be,  that  the  case  under  consideration  was 
one  of  streptotrichosis  of  the  female  genitalia,  but  it  is  impossible  to 
state,  vvith  certa5:.nty,  whether  the  infection  was  primary  or  following  as  a 
secondary  infection,  or  as  an  extension  from  some  lesion  of  the  intestinal 
tract.  Post-mortem  examination  was,  unfortunatelw  not  permitted.  This 
remarkable  disease,  after  attacking  the  contents  of  the  left  side  of  the 
pelvis  infected  the  omentum,  extended  through  some  of  the  la\ers  of  the 
abdominal   wall,    and   developed   as   a   tumor    :n    the    left    loin,     formed 
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abscesses  and  sinuses  on  both  sides  below  Poupart's  ligament,  involved 
the  uterus,  vagina,  external  genitalia,  rectum  and  perineum,  in  short,  it 
pursued  a  course  unwitnessed  in  any  other  known  disease. 

Absence  of  invasion  of  the  pelvic  bones  and  of  glandular  enlarge- 
ment were  striking  clinical  facts.  The  entire  cessation  of  menstruation 
which  followed  the  first  operation  is  a  very  significant  fact. 

In  a  disease  in  which  the  manifestations  are  as  protean  as  the  organs 
attacked  are  various  diagnosis  is  difficult,  and  in  deep-seated  infection  of 
viscera  no  real  guide  to  the  nature  of  the  affection  exists.  Certain  diagnosis 
cap.  alone  be  made  by  detection  of  the  fungus  under  the  microscope. 

When  invasion  of  the  skin  occurs  raised,  fleshy,  pulpy  masses  and 
minute  fistulous  openings,  from  which  gelatinous  pus  exudes,  should  imme- 
diately awaken  suspicion.  This  should  be  gently  .shaken  in  a  clean  test 
tube  with  dilute  saline  solution,  when  the  golden  grains  will  adhere  to  the 
glass. 

Tuberculosis  presents  the  greatest  difficulty  where  deep-seated  organs 
are  involved.  The  similarity  of  the  two  diseases,  too,  has  more  than  a 
mere  clinical  bearing,  since,  in  general  morphology,  biological 
characteristics,  and  pathological  action,  there  is  a  constant  strong  re- 
semblance. Foulerton  maintains,  that  there  are  strong  reasons  for  be- 
lieving, that  the  proper  botanical  position  of  this  species  (bacillus  tuber- 
culosis) is  amongst  the  streptotrichae. 

Prognosis  is  good  where  complete  removal  of  the  neoplasm  is  possible, 
but,  in  other  cases,  and  especially  when  vital  organs  are  involved,  treatment 
seems  to  be  futile,  and  the  patient  progressively  runs  down  hill  to  death. 

Iodide  of  potash,  though  not  a  specific,  has  yielded  such  excellent 
results  in  the  early  stage  that  it  should  be  pushed  to  its  physiolog'ical 
limit  of  safety-  Forty,  60,  or  100  grains  a  day  should  be  given,  in  hope 
of  overcoming  the  slow  spread,  low  vitality,  and  resistance  of  the  organism. 
Hence,  also,  the  value,  locally,  of  iodoform  or  mercuric  iodide.  Ulcers 
and  wounds  should  be  treated  according  to  accepted  antiseptic  principles ; 
suppuritive  foci  freely  opened  and  drained,  chronic  sinuses  and  cavities 
curetted  and  purified,   and  necrosed  bone  removed. 

Fresh  aiir,  sunshine,  and  w^holesome  food  are  essential.  My  patient 
was  practicallv  treated  in  the  open  air.  Diarrhoea  is  not  infrequently 
troublesome  when  large  doses  of  potassium  iodide  are  given. 

Probably  the  sodium  salt,  being  less  diffusible,  less  depressing,  and  less 
irritating  to  tTie  gastro-intestinal  tract,  would  be  preferable.  The  tannate 
of  iodine  is  worthv  of  trial.  Arsenic,  by  stimulating  metabolism,  hastening 
degeneration  and  absorbtion  of  inflammatory  products,  should  afford  help. 

Wynn  claims  to  have  successfully  treated  a  case  with  actinomvcotic 
serum,  and  here:n  would  seem  to  lie  our  chief  hope.  I  am  deeplv  indebted 
to  Dr.  Tidswell  and  Dr.  Millard,  of  the  Department  of  Health,  the 
former,  for  his  valuable  help  in  connexion  with  the  pathology  of  the 
disease,  and  the  latter,  for  his  guidance  to  references  in  the  literature  of 
the  subject. 
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FRACTURE  OF  THE  THIGH  IN  THE  NEW  BORN. 

J.  L.  T.   IsBisTER,   B.Sc,   M.B.,   Ch.B.   (Adelaide),   North  Sydney. 

Considerable  interest  has  lately  been  aroused  in  regard  to  the  treatment 
of  fracture  of  the  femur  in  the  newly-born  child,  and  hardly  a  month  passes 
without  fresh  contributions  on  the  subject.  Various  means  are  suggested  for 
treating  this  difficult  fracture,  but,  with  the  exception  of  Crede's  original 
method,  they  are  all  based  on  the  supposition  that  both  extension  and 
traction  are  necessary.  Crede  recommended  binding  the  limb  in  a  flexed 
position  to  the  abdomen.  Unfortunately  this  does  not  invariably  give  the 
best  result,  and  an  unsatisfactory  union  is  a  difficult  thing  to  rectify.  The 
unsatisfactory  cases  possibly  result  from  the  restlessness  of  the  child  and  a 
heaving  abdomen,  which  is  sometimes  distended  and  sometimes  relaxed. 
But  the  principle  of  flexion  is  correct,  and  the  idea  is  supported  by  the  fact 
that  the  new-born  child  naturally  adopts  the  flexed  position  for  some  few 
weeks  after  birth,  and  always  sleeps  in  this  posture.  On  occasions  the  legs 
are  stretched  out,  but  they  always  return  more  or  less  to  the  flexed  position.  It 
is  the  child's  position  in  uiero,  and  we  cannot  expect  it  to  alter  suddenly. 
Hence  we  are  right  in  asuming  that  flexion  is  the  position  of  greatest  muscu- 
lar relaxation.  If  further  proof  were  necessary,  it  is  to  be  found  in  a 
rapid  examination  of  the  fracture  under  an  "  X-ray  "  screen.  This  must 
be  done  very  rapidly  ni  a  very  dark  room,  for  Rbntgen  rays  can  do  small 
children  no' good.  With  the  child  in  a  horizontal  position,  the  thigh  is 
gradually  flexed,  and  the  fragments  can  be  seen  to  come  into  line  and  appo- 
sition with  each  other,  when  the  limb  is  all  but  touching  the  abdomen. 

Professor  John  Cleland,  Professor  of  Anatomy  at  Glasgow,  says  that 
"  When  the  spinal  column  is  in  its  natural  position  in  the  newly-born,  the 
hip  joint  is  in  full  extension  when  the  femur  is  at  right  angles  to  the  spinal 
column.  If,  then,  the  thigh  be  pressed  down  so  as  to  bring  it  in  a  line 
with  the  trunk,  the  change  is  affected  not  at  the  hip  joint,  but  in  the  lumbar 
region,  by  turning  the  pelvis  backwards.  This  is  not  a  natural  position  in 
the  newly-born."  He  further  says,  "  What  happens  naturally  is  up  to  the 
time  of  the  birth  the  cervical,  thoracic,  and  lumbar  parts  of  the  vertebral 
column  present  a  continuous  concavitv  forwards.  At  birth  the  head  is 
thrown  back,  and  lies  naturally  on  the  mother's  arm,  the  cervical  convexity 
thus  making  its  appearance.  When  the  child  begins  to  try  to  walk,  it 
throws  its  pelvis  back  and  produces  the  lumbar  convexity,  and  the  stretched 
thigh  is  thus  made  to  revolve  a  quarter  of  a  circle  or  at  a  right  angle." 
These  observations  he  confirms  by  anatomical  dissection.  Surely  this  sup- 
ports Crede's  flexed  position  and  the  non-necessity  of  traction. 

Hence  an  apparatus  that  will  keep  the  fractured  limb  flexed  and  just  a 
little  off  the  abdomen  is  all  that  is  necessary.  The  accompanying  figure 
illustrates  the  splint.  Roughly  speaking,  it  is  shaped  like  the  letters  ZO, 
the  latter  being  attached  to  the  Z  at  a  right  angle  at  the  lower  right  hajid 
corner.  The  foot  is  not  included  in  the  splint,  which  reaches  only  to  the 
tendon  Achilles.  A  small  trough-shaped  piece  takes  the  calf,  and  the  trough 
is  continued  up  the  back  of  the  thigh,  two-thirds  of  the  way  is  enough. 
A  small  bar  clearing  the  buttock  is  attached  at  the  upper  end  to  a  2-in, 
wide  loop  surroimding  the  abdomen.  The  ends  of  this  loop  or  belt  is  fixed 
in  a  slot  so  that  the  diameter  can  be  readily  altered.  The  whole  is  made  of 
aluminium,  and  weighs,  unpadded,  if  ozs.  The  splint  is  best  padded  with 
a  few  layers  of  lint,  which  is  soaked  in  olive  oil  to  prevent  contamination, 
which  at  the  most  is  but   slight.      The  metal   aluminium  is  not  only  verv 
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ligl\t.  luit  practically  pervious  to  "  X  Ray,"  hence  the  fractured  ends  can 
be  seen  with  the  splijit  :ipj)lit-il  to  the  limb.  The  s<3und  linih  as  a  rule  is 
placed  by  the  child  in  the  .same  ])Osition  as  the  fractured  limb.  This  is  an 
advantage,  as  one  limb  supports  the  other,  and  makes  it  easier  for  the 
mother  to  hold  and  nurse  the  child.  In  fact,  the  child  can  be  nursed 
just  like  an  ordinary  child,  can  betaken  out  into  the  open  air,  and  need  not 
be  kept  in  its  cot,  and  it  mav  also  be  taken  to  bed  by  the  mother  at  night 
time.  All  cumtersome  appliances  become  unnecessary.  When  t!ie  child  is 
clothed  there  is  nothing  to  indicate  the  presence  of  the  splint,  and  l>y  the 
mother's  arms  the  slight  additional  weight  passes  unnoticed. 

The  splint  is  niade  by  Mr.  F.  Lear,  of  Alfred -street,  North  Sydney,  and 
costs  jQ\  IS. 


THE  DURATION  OF  PREGNANCY. 

George  Horne,   M.A.,   jNI.D.,  B.S., 
Hon.   Surgeon  to  Out   Patients,   Women's  Hospital,   Melbourne. 

At  the  Hobart  Session  ot  this  Congress,  in  a  paper  on  ecto])ic  preg- 
nancy, I  stated  that  the  duration  of  pregnancy  might  be  representc-d  by  an 
equation  D  ^^  lo  HJ  where  D  was  the  duration  and  J/  a  variable,  depending, 
i)/ifr  alij,  on  the  maternal  menstrual  c\  cle. 

As  this  was  but  an  incident  in  the  paper,  I  had  not  at  hand  sufficient 
cases  to  support  my  views.  Since  then,  I  .have  collected  two  series  of  con- 
secutive midwifery  cases,  numbering  loo  in  the  lir.st,  and  50  in  the  second 
series.     The  results  amply  confirm  the  theory. 

In  recent  editions  of  Hirst's  Obstetrics  and  Williams'  Obstetrics,  a 
somewhat  similar  mode  of  calculation  is  attributed  to  Lowenhardt.  It  has, 
however,  radical  differences,  and  is  abandoned  by  those  authors  as  being 
more  often  wrong  than  right  in  any  except  normal  28-day  cycle  cases. 

To  all  inquiry  into  the  duration  of  pregnancy,  we  are  confronted  at 
the  outset  by  a  difficulty  in  fixing  the  date  of  impregnation.  Hensen's 
tables  show  that  conception  is  most  frequent  directly  after  menstruation, 
the  ratio  to  coitus  being  from  47  on  the  first  day  down  to  five  at  the  end  of 
the  first  week,  and  dwindling  still  further  until  just  before  the  next 
period.  For  this  reason  pregnancy  is  usually  dated  from  the  last  men- 
struation. 

The  po.ssible  limits  of  error  are  as  follows  : — 

1.  If  conception  cx:cur  just  before  a  menstrual  period,  which  is  thus 

prevented  from  coming  on,  there  must  be  deducted  15  to  25 
days. 

2.  When   concej)tion   occurs   before   menstruation,    which   comes   on 

three  of  four  days  later,  then  about  six  or  eight  days  must  be 
added.        This  is  much  commoner   than   the   former  contin- 


gency. 


3.  In  most  ca.ses  we  can  deduct  from  one  up  to  five  days  for  con- 

ception taking  place  after  menstruation. 

4.  Rarely  full  menstruation  occurs  after  conception,  when  20  to  28 

days  would  have  to  be  added. 

In  .seeking  to  derive  the  value  of  the  variable  HI  in  the  equation,  we 

must  put  on  one  side  the  idea  that  the  duration  of  pregnancy  is  directly  and 

entirely  determined  by  maternal   influence.     It  is  this  that  made  Lowen- 

hardt's  theory  work  so  uncertainly  in  practice.     I  prefer  to  regard  labour 
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as  the  outcome  of  maturation  of  the  ovum.  The  pains  come  on,  not  be- 
cause the  motiier  has  carried  tlie  child  for  a  certain  period,  but  because 
the  matured  ovum  has  by  this  maturity  ceased  to  be  a  part  of  the  mother, 
and,  as  a  foreign  body,  is  expelled. 

Our  object,  therefore,  is  to  estimate  how  long  it  takes  the  ovum  in  the 
uterus  to  mature.  If  everything  is  normal,  this  should  be  a  multiple  of  the 
time  it  takes  the  ovum  to  mature  in  the  ovary,  and  calculations  prove  the 
accuracy  of  this  surmise.  Ovulation  and  menstruation,  even  if  not  caused 
one  by  the  other,  are  usually  synchronous,  and  so  the  menstrual  cycle  will, 
as  a  rule,  measure  the  period  of  development  of  the  ovary.  Ten  times 
the  menstrual  cycle  will,  therefore,  in  the  majority  of  cases,  determine  the 
full  ripening  of  the  ovum  in  utcro. 

This  is  not  always  the  case.  For  several  cases  I  ha\'e  observed  that 
an  abnormally  long  or  short  menstrual  cycle  has  been  inherited  from  the 
paternal  grandmother.  This  potential  paternal  cycle  in  \'arying  degrees 
comes  into  action  with  the  impregnation  of  tlie  ovum,  and  contributes  in 
determining  its  period  of  development.  A  third  factor  comes  into  play, 
and  modifies,  though  not  falsifying  our  calculations.  It  is  the  law  of 
reversion  to  tvpe,  by  which  the  weight  of  generations  makes  itself  felt  in 
levelling  up  abnormalities. 

The     equation,      therefore,      when      elaborated,      will      stand      thus : 
(  y         «'  -  V  \ 

I  —  m  H n  I 

D   zz    \o'\  ^    ^ ,'  where  ^n  and  n  are  respectively  the  maternal 

and  paternal  potential  cycles,  and  R  is  the  reversion  to  tvpe.  An  example 
will  perhaps  explain  more  clearly  : — A  family  consisted  of  three  brothers, 
A,  B,  and  C,  and  two  sisters,  X,  Y.  They  are  all  married.  X  and  Y 
each  had  a  menstrual  cycle  of  30  to  31  days,  and  have  each  had  two  chil- 
dren. These  four  confinements  have  been  15,  12,  14,  and  16  days  beyond 
the  estimated  time.  A  and  C  married  wives  whose  cycle  is  28  days,  and 
the  three  children  born  were  14,  13,  and  14  days  after  expected.  The 
wife  of  B  had  a  period  of  23  to  25  days,  and  her  child  was  born  259  days 
after   last   menstruation. 

The  abnormal  cycles  are  of  four  tvpes  :— 

1.  The  short  period  of  21  days  including  cases  up  to  26  days. 

2.  The  long  period  of  30  days  and  upwards. 

3.  The  variable  period. 

4.  The  excessively  long  period,  extending  sometimes  to  six  or  eight 

weeks. 

In  this  last  I  suggest,  as  a  possibility,  a  quiescent  period,  during  which 
no  particular  ovum  is  developing. 

In  my  table  of  150  cases  there  were  104  with  normal  c\cles,  and,  allow- 
ing for  the  limits  of  error  before  pointed  out,  they  had  a  pregnancy  dura- 
tion of  about  280  days,  counting  from  the  last  menstrual  period.  There 
were  three  exceptions  to  this.  Of  those  with  a  short  period  there  were 
20  examples.  The  most  typical  case  was  Mrs.  S.  She  menstruated  about 
every  21  days.  The  first  child,  a  boy,  was  horn,  she  tells  me,  at  seven 
months,  i.e.,  210  days.  With  the  second  I  attended  her,  and  the  confine- 
ment was  32  days  before  the  expected  time.  The  third,  a  girl,  was  28 
days  before  time.  The  fourth  was,  I  am  told,  before  time.  The  fifth,  a 
boy,  was  42  days  before  the  date  I  calculated.  There  followed  two  others 
that  I  did  not  see,   and   I  am  told  they  were  early.        The  last,   a  girl. 
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arrived  jy  lI.ins  l)cture  time.  II  Dr.  Davenport's  theory  be  correct,  that 
males  inherit  maternal  and  females  paternal  qualities,  it  may  explain  the 
boys  being  always  further  from  normal  than  the  girls.  The  eldest  girl 
is  now  17  years  old,  and  has  an  irregular  short  cycle  of  21  to  25  days. 
I  will  not  burden  you  with  further  examples  of  this  type,  but  only  three 
with  25-da\s  cycle  had  children  about  the  normal  time. 

Of  the  30  to  ^^  days  type  there  were  17  examples.  In  only  six  of 
these  was  1  able  to  get  a  history  of  several  conlinements.  Mrs.  L.  had 
three  children.  She  menstruated  every  ^2  to  33  days.  One  child  was 
born,  I  am  told,  a  few  days  over  time.  The  other  two  at  321  and  324  days 
after  the  last  menstruation.  These  are  the  two  longest  pregnancies  that 
I  .have  noted.  Of  the  seventeen,  in  five  cases  the  duration  was  only  a  few 
days  beyond  w'hat  was  expected,  and  in  two  before  it.  It  is  interesting 
to  note  that  the  excessively  long  pregnancies,  300  days  or  longer,  were 
naostly  boys,  and  very  large  children. 

In  conclusion,  I  feel  sure  that  we  are  justified  in  stating  an  equation  for 
the  duration  of  pregnancy,  but  the  difficulty  of  determining  its  variables 
renders  it  more  interesting  than  practical. 


A  CASE   OF   AXENCEPHALY   PRESENTING   BY  THE   FACE. 
Mary  C.  de  Garis,  M.D.,  Muttaburra,  Queensland. 

Herman  states  that  •  anencephaly  is  the  commonest  monstrosity;  that 
the  fcetus  is  generally  born  dead  or  dies  very  soon ;  that  there  are  three 
abnormalities  in  labour  w-hich  commonly  go  with  an  anencephalic  foetus 
(i)  excess  of  liquor  amuii;  (2)  presentation  of  head  between  flexion  and 
extension  so  that  examining  finger  comes  on  base  of  skull  and  can  feel 
the  sella  turcica;  if  upper  part  of  spine  is  involved  face  presents;  (3) 
the  shoulders  are  verv  broad,  obstructing  delivery. 

Dakin  says  that  the  lie  is  usually  cephalic ;  the  presentation  very 
confusing;  the  shoulders  verv  broad,  delaying  delivery;  that  cases  have 
been  recorded  of  life  persisting  for  several  days. 

In  the  Lancet  of  the  last  twelve  months  I  ha\"e  found  records  of  four 
cases    only:  — 

In  two  cases,  reported  bv  Dr.  Pirie  (11. 1.08),  the  mother  in  each 
case  bad  a  large  goitre  :  one  foetus  had  also  a  spina  bifida  with  the 
anencephnlv  ;  in  neither  case  was  the  sex  nor  mode  of  delivery  given; 
one  mother  was  aged  43,  the  other  38. 

One.  reported  by  Dr.  Yule  (18. 1.08).  occurred  in  a  woman  aged  27; 
labour  was  prolonged,  the  presentation  confusing  but  cephalic  ;  and  de- 
livery was  effected  b\  version  ;  there  was  much  liquor  amuii  ;  the  foetus 
was  a  full-term  male,  and  lived  for  a  few  minutes  after  birth. 

Dr.  Wales  also  had  a  case  of  anencephaly  (1.2.08),  of  which  no  details 
are  given. 

Mv  case  occurred  on  12th  Jul  v.  1907.  in  a  healthy  married  woman, 
aged  28,  the  mother  of  four  healthv  well-formed  children. 

The  membranes  ruptured  about  4.30  p.m.  after  a  few  pains;  the  os 
was  then  the  size  o'f  a  florin  ;  the  face  presented  (mouth,  nose,  and  eye- 
balls were  recognised) ;  a  peculiar  and  poorly-marked  character  of  the 
supraorbital  region  was  noted  as  puzzling,  but  it  did  not  lead  to  the 
diagnosis ;    the   child    attempted    to   suck   the   examining    finger.        Child 


71 

was  born  about  7  p.m.  ;  on  face  reaching  vulva,  child  tried  to  cry,  and 
made  such  an  attempt  three  or  four  times  during  the  advance  and  retreat 
-of  the  face;  owing  to  pains  being  there  weak  and  slow  delivery  could 
not  be  effected  until  child  was  intensely  cyanosed ;  after  birth  of  face 
and  head  (on  which  the  anencephaly  was  first  recognised)  great  difficultv 
and  delay  followed  with  the  very  broad  shoulders,  sO'  that  foetus  was 
still-born.  The  originally  right  mento-posterior  position  ended  as  a  right 
mento-anterior.      The  foetus  was  a  female. 

The  anencephaly  was  the  only  abnormality  noted ;  the  covering  to  top 
of  head  was  thin,  frail,  and  bright  red,  bleeding  easily ;  some  slight 
bleeding  occurred  from  it  during  delivery.  The  change  from  healthy 
skin  to  the  abnormal  thin  co\ering  membrane  was  abrupt.  The  spine 
was  unaffected.  The  appearance  of  monster  accorded  with  the  diagrams 
given  by   Dakin  on  page  264  of  his  Handbook  of  Midwifery  (1897), 

A  point  worth  noting  in  the  family  history  is  that  the  father  suffers 
from  organic  mitral  disease,  and  that  paternal  grandfather  died  of  heart 
disease.  There  are  no  ca.ses  of  deformity  in  the  familv  or  its  collateral 
branches  so  far  as  I  coiild  find  out. 

The  mother's  previous  labours  were  easy  and  uneventful,  and  took 
place  without  the  superintendence  of  a  doctor.  On  this  occasion  she 
anticipated  trouble,   and  so  engaged  me. 

In  mv  case  (i)  the  labour  was;  easy  and  short  ;  (2)  the  face  pre- 
sented, though  the  anencephah-  was  the  onlv  deformity  present,  the  spine 
not  being  invoh'ed  ;  (3)  the  shoulders  were  very  broad,  and  led  to  such 
difficulty  and  delay  in  delivery  that  foetus  was  still-born  ;  (4)  apart  from 
the  anencephaly,  the-  foetus  was  an  exceptionallv  large,  well-developed, 
full-time,  female  foetus  ;  (5)  there  was  no  excess  of  liquor  amuii ;  (6) 
the  mechanism  of  labour  appears  to  have  accorded  with  that  of  the  ordi- 
nary face  presentation  (R.IM.P.  rotating  into  R.M.A.),  except  that  labour 
was  short,  owing  probably  to  the  smaller  diameters  of  the  head;  (7) 
there  was  nothing  in  famil\-  or  personal  histor}-  of  either  parent  to  account 
for  the  abnormality,  except  perhaps  the  heart  disease  of  father  and 
paternal  grandfather. 


NOTES   ON   FIFTY   CONSECUTIVE    CCELIOTOMIES. 

Arthur   J.    Nyulasy,    M.R.C.S.    (Eng.),    L.R.C.P.    (Lond.), 
Gynaecologist  to  the  Perth  Public  Hospital. 

The  morbid  conditions  found  in  coeliotomy  were: — Retroversion  of 
the  uterus,  27;  procidentia,  3,.  fibro-myoma  of  the  uterus,  2;  endo- 
thelioma of  the  uterus,  i;  perforated  uterus,  i;  hydro-salpinx,  4;  pyo- 
salpinx,  10;  ovarian  cyst,  11;  cyst  of  the  broad  ligament,  2;  papil- 
lomatous growth  of  the  right  ovary  involving  the  broad  ligament,  i  ; 
tubo'-ovarian  abscess,  2:  adherent  ovaries  tubes  and  uterus,  numerous; 
general  septic  peritonitis,  2  ;  ectopic  gestation,  6 ;  small  cyst  on  the 
sigmoid  flexure,  i;  appendicitis,  4;  and  ventral  hernia,  i.  Associated 
conditions  were: — Vulvo-vaginal  cyst,  t;  laceration  of  the  perinaeum,  6; 
cystocele,  2 ;  rectocele,  2  ;  erosion  of  the  cervix,  several ;  stenosis  of 
the  cervix,   2;    endometritis,  35;    and  anteflexion  of  the  uterus,   i. 

The  operative  procedures  on  coeliotomy  were: — Salpingectomy,  15; 
obphorectomy,    11;    excision  of  ovarian  cyst,   several;    breaking  down  of 
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adhesions,  numerous;  ventro-suspension,  27;  ventro-fixation,  i;  supra- 
vaginal hysterectomy,  2 ;  pan-hysterectomy  by  the  combined  method,  i  ; 
removal  of  a  small  cyst  from  the  sigmoid  flexure,  i  ;  suture  of  the 
bladder,  i  ;  appendectomy,  4  ;  radical  cure  of  ventral  hernia,  i  ;  and 
excision  of  old  coeliotomy  scars,  a  few.  In  no  instance  were  both  ovaries 
remo\-ed  entirely  except  in  one  case  of  very  large  bilateral  ovarian 
cystomata.  Other  procedures  carried  out  at  the  time  of  coeliotomy,  or 
liefore  or  after  were: — Perineorrhaphy ,  4:  colpo-perinseorrhaphy,  2; 
curettage,  35  ;  excision  of  a  vulvo-vaginal  cvst,  i  ;  division  of  the  cervix 
uteri,   3;    and  elytrorrhaphv,    i. 

The  complications  following  coeliotomy  were — Unilateral  femoral 
thrombosis  after  the  case  of  pan-hysterectomy  ;  cystitis  in  a  case  of  supra- 
vaginal hysterectomy ;  rather  sudden  death  about  the  fourth  day  from 
secoiKlar\  haemorrhage;  in  another  case  of  supra-vaginal  hysterectomv 
for  large  uterine  fibroid  with  very  extensive  adhesions ;  severe  shock  and 
rapid  death  after  operation  in  a  verv  large  left  foul  pyo-salpinx  in  con- 
junction with  a  papillomatous  growth  of  the  right  ovarv  invading  the 
broad  ligament,  together  with  a  cyst  of  this  ligament,  and  contiguous 
pockets  of  foetid  pus  opening  into  the  intestines;  suppuration  of  the 
wound  in  three  cases ;  and  faecal  fistula  after  gauze  packing  in  two  cases 
of  pyo-salpinx,  both  of  which  soon  healed  up.  No  post  operative  hernia 
occurred. 

Mortaltiy. — A  case  of  criminal   perforation  of  the  uterus  with  septic 
peritonitis  was  moribund  on  admission  ;  in  another  case  of  septic  peritonitis, 
due  to  rupture  of  a  pyo-saIpin>c,  death  soon  followed  coeliotomy;    in  the 
case  of  papillomatous  growth  of  the  ovary  with  putrid  pyo-safpinx,   and 
foul   pockets  of   pus  opening  into  the  intestines,    death   appeared   due   to 
sepsis  and   shock,   in  spite  of  free  drainage,    Fowler's   position,    and   the 
"drip  saline"  by  the  rectum.       In  a  case  of  supra-vaginal  hvsterectomy 
for^  a  large,   greatlv   adherent   fibroid   death  occurred  on  the  fourth   day. 
This   day   was  excessively    hot   and   depressing,    and    as   the    patient    had 
recovered  very   imperfectly   from   the   shock  of  operation,    it   was   difficult 
to   decide   w^hether   death   was    due   to   sheer   exhaustion   or   to   secondarv 
haemorrhage.^    The  latter  complication  was  suggested  by  the  rather  sudden 
onset  of  serious  symptoms  (failing  pulse  and  respiration)  on  the  dav  of 
death.       The   fifth   death   occurreid   in   a   case    of    ectopic   gestation,    the 
patient   being   almost   exsanguine   at   the   commencement    of   a   necessarily 
long  and  severe  operation. 

Preparation. — The  patients  were  given  a  two-day  preparation,  the 
abdomen  and  vulva  being  shaved  and  scrubbed  with  soft  soap  and  hot 
water,  and  then  sterilized  by  ether  and  spiritous  biniodide  of  mercury 
(i  in  500),  washed  off  with  watery  biniodide  (t  in  2.000).  A  compress 
of  this  last  was  placed  over  the  sterilized  parts,  the  vagina  having  been 
thoroughly  douched  and  cleansed  with  i  per  cent,  lysol.  INIyself  I  pre- 
pared by  the  morning  bath,  in  which  I  gave  special  attention  to  the  teeth, 
head,  forearms,  and  hands,  later  disinfecting  my  head  with  mercuric 
solution,  and  finishing  up  with  a  little  antiseptic  pomade.  A  gauze  cap 
was  available  at  operation  for  my  assistant,  and  the  nurses  similarly 
covered  in  their  hair. 

Curettage  at  the  time  of  coeliotomy  was  employed  in  nearlv  all  cases  with 
evident  endometritis.  The  uterus  was  gently  drawn  down,  and  very  care- 
fully dilated  with  Sims'  three-pronged  metal  dilator  to  take  a  small 
curette.       Finally    iodized    phenol    (i    to   3)    was   injected     with     Braun's 
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syringe,  and  a  tampon  of  iodoform  gauze  placed  in  the  vagina  for  24 
hours.  In  odd  cases  it  was  necessary  to  plug  the  uterus  for  haemorrhage 
following  curettage. 

A-ppendectomy  was  necessary  in  four  cases.       It  was  done  by  crushing 
the  base  of  the  appendix  with  a  clip  forceps,   and  transfixing  the  meso- 
appendix    with    an    interlocking    catgut    ligature   of    which    one-half    was 
tied  ai'ound  the  groove  made  by  the  forceps,   and  the  other  half  around 
the  meso-appendix,   the   stump   being  touched   with   pure  carbolic.       This 
method  is  very   simple  and  rapid,    and  is  usually  quite  effective.       It   is 
particularly   valuable  in  gynaecological   work,    where   an   appendicitis  mav 
be  only   one   of   several   morbid  conditions,    and   where,    in    conseqeunce, 
economy  of  time  in  individual  procedures  is  of  considerable  importance. 
Thus  in  case  40  (a  woman  aged  42,  mother  of  ten  children)  the  following 
were  done  on   10.6.08  : — {a)  curettage,    ijb)  excision  of  an  old  coeliotomy 
scar  to  which  the  omentum  was  adherent,   and  of  which  thickened  pieces 
were   removed,    (c)   removal  of   an   ovarian  cyst  the   size   of   a  hen's  egg, 
{d)  removal  of  an  inflamed  appendix  buried  In  adhesions,  and  {e)  ventro- 
suspension   of    a   retro-deviated    adherent    uterus   after   breaking    down    its 
adhesions.       On  account  of  haemorrhage   I   introduced  gauze  packing   for 
24  hours.      The  wound  suppurated,  but  the  pus  was  rapidly  reduced  by 
argyrol,   and  the  patient  was  finally  discharged  with  a  firm  scar  and  in 
perfect  health. 

Perinaorrliaphy  or  colpo-perinaeorrhaphy  was  carried  out  subsequent 
to  coeliotomy  in  six  cases,  and  very  much  on  the  lines  of  Tait.  For 
colpo-perinaeorrhaphy,  after  forming  the  vaginal  "  flap,"  I  added  on 
the  colporrhaphy  by  undermining  the  mucous  membrane  up  the  vaeina, 
and  then  cutting  away  the  triangle  so  made,  whether  median  (Hegar) 
or  in  a  lateral  sulcus  (Emmet).  In  one  case  with  a  tear  extending  up 
the  rectum  I  brought  the  freshened  bowel  edges  together  by  buried  cat- 
gut. 

Yentro-suspetisioii  was  carried  out  after  Kelly's  method,  in  that  I 
used  three  catgut  sutures,  and  that  in  occasional  cases  the  central  suture 
was  of  silk  and  tied  over  the  rectus  aponeurosis  for  greater  security. 
Where  time  was  very  important  I  used  a  single  suture  of  silk.  The 
uterus  in  many  of  these  cases  was  somewhat  prolapsed  as  well  as  being 
retroverted. 

Elytrorrliapliy  (i  case)  was  performed  after  Dudley's  technique.  The 
object  of  this  operation  is,  in  addition  to  removing  a  cystocele,  to  draw 
forward  the  tissues  of  the  base  of  the  broad  ligaments  to  the  front  of  the 
cervix  uteri.  The  operation  was  done  in  case  41  on  20th  INIay,  1908,  on  a 
woman  aged  42,  suffering  from  procidentia,  following  the  instrumental 
delivery  of  her  only  child  nearly  four  years  earlier.  The  vaginal  mucous 
membrane  over  the  bladder  and  rectum  projected  in  large  folds,  whilst  the 
uterus  was  low  down  in  the  vagina,  and  could  with  but  slight  traction  be 
drawn  outside.  Although  the  visible  laceration  (scar)  of  the  perinaeum 
only  involved  the  mucous  membrane  of  the  vagina,  the  orifice  was  markedly 
relaxed  and  easily  admitted  the  hand.  The  sides  of  the  levator  sling 
around  the  vagina  coursed  down  almost  on  the  bone,  and  could  hardly  be  at 
all  palpated,  while  in  the  perinaeum  the  separated  levators  had  consider- 
ablv  retracted,  and  could  only  be  made  out  with  difficulty  as  very  attenu- 
ated structures.  Evidently  the  levators  had  either  been  badb-  de\ eloped  to 
begin  with,  or  had  atrophied  subsequent  to  their  tearing  apart.  In  this 
case,   the   main  object   was  to  directly  or  indirectly  reinforce  the  uterine 
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ligamciUs,  and  then  to  strengthen  the  }3elvic  diaphragm.  This  is  in 
acaud  with  two  propositions  with  regard  to  the  supports  of  the  uterus 
which  1  pro})ose  to  advance  at  a  future  date: — (i)  A  normal  uterus,  with 
healthy  ligaments,  is  efficiently  sustained  in  the  pelvis  by  those  ligaments, 
while  capable  of  a  certain  range  of  movement  on  account  of  the  elasticity 
of  the  ligaments;  (2)  the  pelvic  diaphragm  prevents  undue  stretching  {i.e., 
strain)  of  the  uterine  ligaments.  As  a  preliminary,  I  carried  out  curettage 
and  elytrorrhaphy.  The  separation  of  the  bladder  was  decidely  tedious, 
as  it  was  prolapsed  almost  to  the  tip  of  tlie  cervix,  and  densely  adherent. 
It  illustrated  the  difficulty  of  vaginal  hysterectomy  in  such  a  case,  and  the 
probable  value  of  Doyen's  method  of  splitting  the  uterus  from  behind, 
and  then  detaching  each  half  separately.  On  a  subsequent  date,  nth  June, 
1908,  I  opened  the  abdomen.  When  drawn  up  into  the  wound,  the  uterus 
was  seen  to  be  a  good  deal  smaller  than  normal,  the  tubes  and  ovaries 
sharing  in  the  diminution  in  size.  Indeed,  the  uterus,  with  its  append- 
ages, suggested  that  of  quite  a  voung  girl.  When,  however,  the  fingers 
were  passed  down  to  Douglas'  pouch,  and  to  the  end  of  the  cervix,  the 
uterus  was  found  to  be  much  elongated,  being  about  4_|  inches  in  length. 
When  examination  by  the  vagina  showed  the  vaginal  cervix  to  be  of  normal 
length,  the  whole  impression  conveyed  to  my  mind  was  that  the  supra- 
vaginal portion  of  the  uterus  had  been  stretched  out^  and  that  what  had 
been  lost  in  breadfli  had  been  gained  in  length.  Although  ventrofixation 
was  performed  on  the  score  of  urgency,  it  appeared  to  me  that  Baldv's 
operation  of  supra-vaginal  hysterectomy  with  ventrofixation  of  the  stump, 
or  total  hysterectomy  with  suturing  together  of  the  broad  ligaments  to  brace 
up  the  vagina  might  have  given  the  most  perfect  result.  The  patient  was 
then  examined  in  the  lithotomy  position,  and  it  was  found  that  a  good  deal 
of  the  slack  posterior  vaginal  wall  was  taken  up,  but  that  the  cervix  uteri 
was  only  a  little  over  2  inches  from  the  vaginal  orifice.  On  the  ist  of 
July  the  patient  was  again  placed  on  the  operating  table  in  the  lithotomy 
position.  I  found  a  thin  horizontal  scar  line  parallel  to  and  a  little  inside 
the  posterior  vaginal  skin  edge,  the  scari  turning  up  at  each  end  into  a 
wider  and  more  or  less  vertical  horn  of  scar  tissue.  From  examination 
of  a  large  number  of  cases,  I  take  this  scar  (horizontal  line  wath  a  vertical 
horn  at  each  end)  to  be  the  typical  scar  of  median  tears  of  the  perinseum. 
It  can  easilv  be  demonstrated  by  a  thumb  pressing  the  skin  outwards  on 
each  side  in  tears  involving  the  perinseum,  or  in  those  which  in  addition 
extend  up  the  rectum.  In  this  case,  I  proceeded  as  with  an  incomplete 
"  Tait,"  making  a  vaginal  "  flap  "  by  cutting  along  the  skin^  margin. 
This  flap  was  then  undermined  up  over  the  rectocele,  and  the  triangle  of 
mucous  membrane  so  produced  was  removed.  The  edges  of  this  triangle 
were  brought  together  by  continuous  catgut  and  a  few  interrupted  silk- 
worm gut  sutures,  while  the  remainder  of  the  raw  surfaces  w^ere  brought 
together  bv  silk- worm  gut  sutures  catching  up  the  retracted  levatores  ani 
The  patient  left  the  hospital  practically  well,  and  has  remained  so  since. 
In  future  cases  of  procidentia,  I  intend  to  perform  Hertzler's  operation  of 
shortening  the  "  inferior  utero-pelvic  ligaments."  If  the  utero-sacral 
and  round  ligaments  were  also  shortened  at  the  same  time,  and  likewise 
through  the  vagina,  it  should  certainly  be  the  ideal  operation  for  pro- 
cidentia. 

Double  ovariotomy  was  performed  in  case  37,  on  20th  May,  1908.  for 
two  large  thick-walled  multilocular  ovarian  cysts  causing  a  big  abdommal 
tumour  in  a  woman,  aged  32,  the  mother  of  one  child  born  fourteen  vears 
before  operation.     This  patient  had  been  in  the  hospital  some  years  earlier 
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for  "  metrorrhagia  and  myxoedema,'"  and  had  noticed  the  abdominal  swell- 
ing for  five  years.      Previous  to  operation  she  certainly  had  myxoedema- 
tous  symptoms,  and  these  were  somewhat  benefited  by  thyroid  gland  tablets. 
Thus,   her  face  was  swollen  and  unintelligent  looking,  her  hands  spade- 
like, her  skin  very  dry  and  scaly,  temperature  low,  and  urine  scanty,  and 
there   was  mental   hebetude.        The  remarkable   feature  is   that   all   these 
symptoms  disappeared  \'ery  soon  after  operation,   and  that  the  patient  is 
now   bright   and  intelligent,    with  oval   face   and   normal   skin.        Another 
curious  fact  is,  that  previous  to  operation  the  administration  of  iron  brought 
on  a  peculiarly  emotional  condition. 

Ovarian  Cyst  with  torsion  of  the  Fallopian-tube. — This  occurred  in  case 
II,   a  married  w^oman,   aged  37   years,   wdth  two  children,   her  symptoms 
dating  from  the  birth  of  the  last  child  about  six  years  ago.  and  consisting 
of  pain  in  the  back  and  iliac  fossa,  together  with  leucorrhoea.       Operation 
was  performed  on  26th  November,  1908,  curettage  being  followed  by  lapa- 
rotomy. A  dull-reddish  adherent  cyst  occupied  Douglas'  pouch,  extending 
nearly  up  to  the  fundus  of  the  uterus,  which  was  somewhat  retroverted,  and 
laterally  reaching  to  about  the  normal  position  of  the  ovaries.       The  left 
fallopian-tube  was  coiled  round  itself  at  the  cornu,  and  stretched  over  the 
back  of  the  cvst,  but  did  not  open  into  it.       The  contents  of  the  C}-st  were 
blood-stained  fluid.     A  white-walled  cyst,  about  2  inches  across,  occupied 
the  edge  of  the  left  broad  ligament,  about  the  usual  position  of  the  ovary ; 
its  walls  were  \  inch  thick,  and  it  contained  clear  fluid.       The  right  ovarv 
was  adherent  to  the  broad  ligament.       The  cysts  were  removed,  the  right 
ovary  freed,  and  the  uterus  ventro-suspended  by  a  single  silk  suture.     The 
case  did  well. 

Hysterectomy. — In  case  26,  a  virgin  of  35  years,  the  supra-vaginal 
uterus  was  a  very  large  fibroid  forming  an  abdominal  swelling  like  a  seven 
months'  pregnancy.  Supra-vaginal  hysterectomy  was  performed.  The 
bladder  w^as  greatly  thinned  out  by  stretching,  so  that  in  separating  it,  I 
easily  made  an  opening  with  my  fingers  about  two  inches  long.  This  wa? 
stitched  by  two  rows  of  catgut  and  oversown  with  peritoneum,  while  a 
rubber  tube  and  gauze  was  put  in  the  lovver  end  of  the  abdominal  wound. 
A  cystitis  followed,  and  for  a  few  weeks  urine  came  through  the  lower  end 
of  abdominal  wound,  but  ultimately  the  patient  recovered  completely. 

Salpingo-oophorectomy  was  generally  carried  out  by  catgut  ligature  of 
the  ovarian  artery  in  the  infundibulo-pelvic  ligament  and  at  the  uterine 
cornu,  the  raw  edges  of  the  broad  ligament  being  oversewn.       Case  ^6  was 
unusually  trying.       This  was  in  a  woman,  aged  50  years,  who  came  into 
hospital  in  a  verv  bad  condition.       A  mass  was  felt  extending  from  the 
pelvis,  thence  above  Poupart's  ligament  and  up  towards  the  caecum,  while 
she  Avas  somewhat  jaundiced,  was  vomiting,  complained  of  pelvic  pain  and 
tenderness,  and  stated  she  had  been  suffering  from  uterine  haemorrhage  for 
-  the  last  few  years ;  her  temperature  was  102  degrees  F..    _  Laparotomy  was 
performed  on   13th   May,    1908.       Very  extensive  adhesions   were  found, 
omentum,  intestines,  broad  ligaments,  uterus  and  appendages  being  denselv 
matted  together.        The   separation   of   these  adhesions  was  difficult   and 
tedious,   while  early  in  the  process  the  thickened  friable  tubes  were  torn 
and  allowed  very  foul  pus  to  well  up.      The  right  ovary  and  tube  formed 
a   rather   large  tubo-ovarian   abscess,    while  the   left  broad   ligament  was 
greatlv  thickened,  and  so  friable  that  the  satisfactory  fixation  of  ligatures 
was   difficult.        However,    I   was   finallv  enabled  to  remove  the   diseased 
appendages.        The  contaminated  area  in  the  pelvis  was  then  walled  off 
by  gauze,  and  a  large  split  rubber  tube  with  a  gauze  wick  passed  down  to 
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Douglas'   pouch.      During  operation  the  patient  had  two  jwnts  of  saline, 
with   half   a   drachm   of   atlncphrin,    injected   intravenouslv,    while   in   the 
ward  later  on  she  had  another  pint  and  a  half  of  saline  injected  under  the 
breasts.        The  case  did  well,   with  the  exception  of  the  formation  for  a 
week  or  two  of  a  small  fascal  fistula  on  removal  of  the  gauze  packing.       In 
case   27,   a  nulliparous  married  woman  of  40  years,    I  operated  on   nth 
March,    1908,   for  a  somewhat  acute  pelvic   peritonitis,   associated  with  a 
large   left   pyo-salpinx  pushing  the  uterus   down   so  that   the  cervix  pro- 
jected nearly    an   inch   externally.        On  opening  the   abdomen  there  was 
evidence  of  peritonitis  (half  .way  up  to  the  umbilicus)  in  the  presence  of 
flakes  of  lymph  and  a  small  quantity  of  free  pus,  together  with  turgidify 
and  recent  adhesions  of  omentum,   intestines,   uterus^  and  the  pus  sac  to 
one  another.       The  affected  area  appeared  to  be  shut  off  from  the  general 
peritoneal  cavity.       Early  in  my  manipulations  the  pus-sac  ruptured,  and 
discharged  about  a  pint  of  extremely  foul  pus.       It  was  quickly  mopped 
up,   and  a  large  rubber  tube  passed  down  through   Douglas'   pouch   into 
the  vagina.        The  cervix  soon  receded  into  the  vagina,   and  the  patient 
finally  quite  recovered  with  a  firm  scar. 

Ventral  Hernia. — In  case  7,   a   woman  of  40,   a  large  ventral  hernia 
followed  a  pelvic  laparotomy  by  another  surgeon.       The  patient  came  in 
with  septic  symptoms  connected  wath  a  large  right  pyo-salpinx,  which  could 
be  felt  through   Douglas'   pouch.      T   first  opened  the  abdomen,   and  then 
drained  the  pus-sac  from  the  vagina.       In  making  the  abdominal  incision 
a  large  elliptical  area  of  skin  and  fat,  including  the  scar,  was  excised.      In 
the  hernial  sac  was  a  large  quantity  of  greatly  thickened  adherent  omentum, 
which  was  removed.       'W^hen  the  hernia  had  been  finallv  reduced,  the  pus- 
sac  was  found  to  be  covered  in  by  such   a  mass  of  firmly   adherent  in- 
testines that  I  decided  to  drain  it  by  the  vagina  as  stated.       In  the  abdo- 
minal wound  the  edges  of  the  recti  were  seen  to  be  over  2  inches  apart 
for  a  length  of  about   3  inches.        I   split  their  sheaths    to    expose  thie 
muscles,   brought  the  peritoneum  together  b\-  continuous  catgut,   the  apo- 
neurosis by  a  few  interrupted  catgut  sutures,  but  depended  mainly  on  silk- 
worm gut  sutures,  including  all  the  tissues  but  the  peritoneum,  and  about 
half-aninch   apart.        The  patient  reco\ered  w'ith  a  firm   abdominal   scar 
line,  and  has  been  well  ever  since.     Before  she  left  the  hospital,  curettage 
was  performed. 

Ectopic  gestation  was  present  in  six  cases.  Case  6,  a  woman  aged 
26  years,  with  three  children,  of  whom  the  youngest  was  one  year,  was 
admitted  on  9th  October,  1907,  with  pyrexia  and  pain  in  the  left  iliac 
fossa,  3'ating  from  a  supposed  abortion,  which  had  occurred  a  month 
earlier.  On  examination,  a  tender  mass  was  felt  in  the  position  of  the 
left  tube ;  the  uterus  was  retroverted  and  fixed,  and  there  was 
a  yellow  discharge  from  the  uterus.  After  the  pyrexia  and 
pain  had  subsided,  the  patient  was  curretted  on  24th  October, 
1907,  the  uterus  being  plugged  to  control  excessive  bleeding.  The 
abdomen  was  then  opened,  and  exposed  a  quantity  of  old  blood-clot  in  the  ' 
pelvis.  The  inner  portion  of  the  tube  had  evidently  been  gravid,  and  exhi- 
bited two  ruptures,  one  in  the  usual  position  into  the  peritoneal  cavitv,  the 
other  into  the  broad  ligament,  the  thickened  layers  of  which  w'ere  separated 
to  form  a  small  cavity  containing  blood-clot.  The  outer  portion  of  the  tube 
contained  a  few  drachms  of  pus,  continuous  wuth  a  small  abscess  in  the 
ovary.  The  uterus  was  retroverted  and  adherent  to  the  l">owel.  The  blood 
and  clots  were  cleared  out,  the  affected  tube  and  ovary  removed,  and  the 
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uterus  ventro-suspended  bv  a  single  silk  suture.  Recovery  was  perfectly 
satisfactory.  It  is  difficult  to  decide  whether  the  pyo-salpinx  was  primary 
or  secondarv. 

In  one  very  bad  case  (case  23)  of  tubal  abortion  (at  the  second  month), 
which,  from  the  histor\ ,  had  evidently  been  bleeding  for  several  weeks,  the 
patient  was  practically  in  a  dying  condition  when  admitted  to  hospital  on 
29th  February,  1908.' According  to  the  statements  of  her  friends,  she  had 
for  the  previous  se\en  Aveeks  been  subject  every  few  days  to  severe  attacks 
of  abdominal  pain,  lasting  some  hours,  while  the  night  previous  to  admission 
she  had  twice  fainted  during  the  course  of  two  such  attacks.  On  opening 
the  abdomen,  the  omentum  was  found  much  thickened,  and  firmly  adherent 
to  the  parietes  and  to  the  parts  beneath.  When  the  omentum  had  been 
freed  there  was  disclosed  a  large  quantity  of  blood,  free  clots  (new  and  old), 
and  a  large  irregular  pelvic  hfematocele  behind  the  uterus,  as  well  as  very 
dense  and  extensive  adhesions  between  the  encysted  hsematocele  and  the  in- 
testines, OA'aries,  tubes',  uterus,  and  broad  ligaments.  The  separation  of  these 
adhesions  necessarily  involved  a  long  and  trxing  operation  in  a  patient  very 
ill-able  to  stand  it,  and,  in  spite  of  the  intravenous  injection  of  four  pints 
of  saline  solution,  I  was  compelled  to  cut  the  operation  short.  A  small 
quantity  of  bleeding  placenta  was  dealt  with  by  firm  gauze  plugging.  The 
patient  died,  e\-idently  from  the  shock  of  operation,  added  on  the  effects  of 
the  antecedent  haemorrhage  and  pain,  for  on  a  partial  -post-mortem  I  found 
no  post-operative  bleeding,  and  no  other  evident  abdominal  cause  of  death. 

Perforated  Uterus. — This  patient  (case  29),  a  spinster  of  35,  came  into 
hospital  in  a  moribund  condition,  the  result  of  criminal  abortion.  As  there 
was  a  foul-smelling  bloody  discharge  from  the  uterus,  I  proceeded  to  remove 
some  decomposing  adherent  placenta.  In  doing  so  I  discovered  perforation 
through  the  fundus.  The  uterus  was  swabbed  out  and  packed,  and  the 
abdomen  rapidly  opened.  The  uterus  was  then  found  to  be  greenish  in 
colour,  and  there  was  a  small  perforation  evidently  some  days  old.  The 
omentum  and  intestines  were  inflamed  and  matted  together,  and  lymph  and 
some  free  pus  was  present.  At  the  fost-mortem  a  laver  of  fibrous 
leathery  placenta  was  still  adherent,  although  practically  all  the  ordinary 
spongy  placenta  had  been  remcDved  by  the  curette  at  operation.  What  re- 
mained of  the  placenta  could  only  be  peeled  off  with  difficulty,  even  wdth 
the  uterus  laid  open  on  a  table.  This  illustrates  how  troublesome  it  may 
be  to  deal  -with  some  cases  of  adherent  placenta  in  the  li\ing  subject.  I 
have  met  with  several  cases  of  this  "  leathery"  placenta  in  the  hospital, 
and  have  found  it  difficult  to  catch  up  the  tough  fibrous  material  with  the 
ordinarv  sharp  curette. 
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SECTION   OF   PUBLIC    HEALTH. 


PRESIDFAT'S    ADDRESS. 


SIDELIGHTS  OX  THE  WORK  OF  A  HEALTH  OFFICER. 

J.   M.   Mason,,  M.D.,   D.P.H.,   Camb. 
Chief   Health   Officer   for   the   Dominion   of   New    Zealand. 

Upon  the  honour  that  has  been  clone  New  Zealand  in  selecting  me  to 
preside  over  the  work  of  the  section  pertaining  to  Public  Health,  I  will 
say  no  more  than  to  thank  you  most  sincerely. 

To'  an  audience  such  as  this,  composed  of  lay  as  well  as  professional 
people,  it  would  be  unwise  to  tax  the  unprofessional  part  of  the  audience 
unfairl}-,  and  yet  such  an  opportunity  as  now  offers  should  never  be  let 
pass  by  anv  ardent  sanitarian. 

After  all,  the  general  public,  and  not  the  officials,  axe  the  people  who 
are  to  do  most  in  the  way  of  pre\enting  disease,  and  I  thought  that  perhaps 
it  might  be  more  profitable  if  I  took  advantage  of  the  enforced  presence 
of  our  lav  friends  to  make  an  appeal  to  them  rather  than  to  speak  on  some 
"recent  development  in  science,  which  might  only  be  interesting  to  my  pro- 
fessional brothers. 

That  the  time  will  ever  come  when  people  will  pay  doctors  to  be  kept 
well,  and  cease  all  remuneration  when  ill,  is  doubtful,  and  at  any  rate 
such  a  time  is,  I  am  sure,  far  off,  but,  all  the  same,  I  think  no  one  will 
gainsay  that  more  wisdom  is  shown  in  installing  a  properly  equipped  fire 
brigade  than  in  simply  arranging  to  underwrite  loss  by  fire. 

Perhaps  it  might  be  profitable — certainly  I  hope  interesting- — if,  as  one 
who  has  devoted  the  best  part  of  his  life  to  preventive  medicine,  I  were 
to  throw,  graphically,  some  sidelights  on  the  life  of  a  sanitarian.  One  of 
the  first  things  which  strikes  an  apostle  of  sanitation  is  this  :  That  the 
medical  profession,  no  less  than  the  public,  has  altered  front  in  a  most 
-remarkable  fashion  within  these  later  vears.  The  surgeon,  while  he  agrees 
that  prevention  is  always  far  better  even  than  his  cure,  is  more 
interested  in  removing  your  appendix,  which  has  become  irritated  because 
of  a  piece  of  enamel  from  the  pie-dish,  sav.  than  in  seeing  that  pie-dishes 
are  enamelled  in  a  manner  than  will  permit  of  some  security  of  tenure  of 
the- enamel.  He  will  studv  how  to  remove  vour  gall-bladder  in  the  most 
approved  manner  with  greater  zest  than  he  will  to  prevent  the  necessity  of 
the  operation.  I  have  no  fault  to  find  with  my  brethren  on  the  surgical 
side,  but,  after  all,  you  and  I  would  rather  conserve  our  gall-bladder  if  at 
the  same  time  we  could  keep  our  health,  than  give  these  expert  surgeons  an 
opportunity  of  showing  their  skill  in  removing  offending  oddments. 

There  seems  to  be  nothing  more  marvellous  than  the  altered  point  of 
view  from  which  both  the  profession  and  those  who  pay  their  fees  have 
come  to  regard  preventive  medicine. 
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And  here  I  wouid  like  to  put  on  record  the  remarkable  fact  that 
nowhere  can  you  find  a  profession  which  has  done  so  much  to  prevent 
disease  by  precept — i  am  not  prepared  to  say  example — as  that  profession 
which  acknowledges  your  distinguished  Professor  of  Anatomy,  its  official 
head.  When  you  remember,  further,  that  every  microbe  barred,  every 
disease  prevented,  brings  the  medical  man  neaner  to  the  time  when,  like 
Othello,  his  occupation  will  be  gone,,  I  think  you  may,  without  any  out- 
rage to  your  feelings,  logical  or  sentimental,  give  it  credit  for  disinterested- 
ness. When  the  goal  set  by  all  medical  men  shall  have  been  reached,  when 
all  preventable  diseases  shall  have  been  prevented,  nothing  will  remain  for 
us  but  to  sit  back  and  draw  our  old-age  pensions,  and  wait  for  a  tram- 
way accident,  or  for  some  member  of  the  public  who  will  ha\'e  forgotten 
our  good  advice. 

It  argues  much  for  the  profession's  faith  in  the  frailties  of  mankind 
that  it  should  strive  so  hard  to  point  the  better  way.  Its  action  in  the 
sphere  of  preventive  medicine  would  seem  to  justify  Stevenson's  epigram- 
matic tribute,  "There  are.  classes  of  men  that  stand  above  the  common 
herd — the  soldier,  the  sailor,  and  the  shepherd  not  infrequently  ;  the  law\er 
rarely;  rarelier  the  clergyman;  the  physician  almost  as  a  rule." 

But,  while  the  attitude  of  the  profession  has  altered  towards  preventive 
medicines,  while  public  health  is  receiving  some  of  the  best  students  and 
most  distinguished  scientists,  the  attitude  of  the  people  has  undergone  even 
greater  changes.  The  medical  officer  of  health  in  the  smaller  towns  was 
wont  to  look  upon  his  work,  no  less  than  his  salary,  as  a  kind  of  statutory 
joke.  His  principal  official  work  was  the  preparation  of  his  annual  report, 
a  copy  of  which  was  sent  to  London,  and  he  heard  no  more  of  it.  The 
copy  sent  to  his  local  authority  was  a  yearly  opportunity  for  those  coun- 
cillors who  had  a  grudge  against  the  doctor  to  air  it. 

Now  most  of  that  is  past.  The  authorities  in  London  occasionally 
point  out  errors  in  his  computation,  and  the  criticisms  of  the  councillor, 
though  still  vigorous,  are  often  valuable.  Better  still,  the  private  practitioner 
is  being  replaced  by  a  man  specially  trained  in  sanitary  work ;  local  authori- 
ties are  joining  hands,  and  are  thus  able  to  offer  sufficient  monetary  induce- 
ment to  capable  men  to  give  their  whole  time  to  sanitarv  work.  As  between 
a  locally  appointed,  locally  paid  officer  of  health  and  the  man  appointed 
and  paid  by  a  central  authority,  there  can  be  no  question.  Even  in  the 
largest  spheres  of  action,  a  man  does  better  work  if  controlled  only  by  men 
capable  of  assessing  its  value.  We,  in  these  newer  countries,  have  been 
able  to  start  off  from  a  better  tee,  and  in  New  Zealand  the  part-time  health 
officer  does  not  exist.  The  father  of  a  city  may,  if  he  be  so  inclined, 
criticise  and  irritate,  but  he  cannot  depose  the  man  who  has  dared  to  con- 
demn his  property. 

A  point  I  wish  to  make,  however,  is  that  the  people  have  come  to 
-  consider  questions  of  health  in  a  broader  and  more  scientific  manner.  No 
longer  is  the  man  who  advocates  the  establishment  of  a  sanatorium  for  con- 
sumptives regarded  as  a  faddist,  with  little  or  no  sense  of  financial  respon- 
sibility, but  as  an  official  who  should  be  helped  and  cheered  on  in  his  good 
work ;  and  when  you  bear  in  mind  that  the  health  officer  is  largelv  concerned 
in  pointing  out  the  faults  of  the  general  public,  it  says  much  for  the  tact 
and  skill  of  the  official,  as  well  as  the  enlightenment  of  the  public,  that  his 
services  are  on  the  wdiole  so  well  received. 

In  such  a  fine  city  as  this,  guided  as  it  has  been  for  so  many  years  by 
a  past-master  in  sanitation,  the  problems    are    definite    and    the    answers 
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are  clear.  1  would  speak  this  afternoon  rather  of  the  smaller,  and,  if  T 
iiii^ht  he  pardoned,  .the  larLjcr.  cities  of  that  most  modest  ]Kirtinn  of  the 
British  I';mi)ire — the  Dominion  of  New  Zealand.  Our  capital  city,  Welling- 
ton, can,  mayl->e,  enter  into  competition  with  Melliourne  in  some  respects, 
hut  I  am  constrained  to  admit  that  we  dannot  produce  so  much  sewage. 
After  all,  however,  the  smell  nearest  our  nostrils  is  the  one  we  object  to, 
and  I  am  not  prepared  to  admit  that  the  average  Melbourne  nostril  i.>t 
larger  than  what  we  breed  in  New  Zealand. 

"  It  cannot  be  tlie  drains,''  said  the  landlord  who  desired  to  exonerate 
liis  hou.se  from  all  blame  as  to  the  cause  of  the  diphtheria  in  the  hotel, 
''  because  there  are  ix)  drains  "  ;  and  if  the  sorrowing  mother  could  not  quite 
see  the  point,  we  sanitarians  inu.st  admit  that  often  many  of  the  objections 
to  the  reforms  we  advocate  are  based  ufx)n  very  much  the  same  premises. 

What  is  borne  in  upon  sanitariaiis  in  all  these  new  countries  is  the  neces- 
sity of  laying  down  a  p^attern  which,  while  it  does  not  press  unduly  upon 
the  living,  will  suit  those  who  may  come  many  years  after. 

The  Commonwealth  has  many  able  advisers,  and  each  in  their  several 
spheres  has  advised  what  they  considered  right,  and  I  would  urge  the 
profession  at  large,  and  you,  the  people,  who  have  "  the  high,  the  low, 
and  the  middle  power,"  as  the  old  Norman  law-phrase  puts  it,  to  help 
them  in  every  way  you  can. 

The  Legislature  may  pass  the  best  of  all  statutes  for  the  regulation  of 
all  that  pertains  to  the  conservation  of  the  public  health,  but  unless  the 
public  itself  takes  a  hand  in  the  game,  officials,  be  they  ever  so  capable  or 
enthusiastic,  can  but  be  as  one  crying  in  the  wilderness.  Legislation  too 
far  ahead  of  public  approval  will,  if  insisted  upon,  occasion  revolt,  while 
if  laws  follow  only  when  a  people  has  decided  to  carry  out  some  needed 
reform,  it  would  seem  to  me  that  the  law-maker's  task  savours  somewhat  of 
what  the  theologians  describe  as  works  of  supererogation.  We  health 
experts  are  continually  bombarding  our  masters  with  all  sorts  of  advice  and 
requests  for  fresh  laws,  many  of  which  may  be  somewhat  ahead  of  what 
many  people  think  necessary,  but,  while  .some  of  our  suggestions  may  seem 
drastic  and  freedom-limiting,  we  are  always  prepared  to  give  you  our  word 
that  you  need  have  no  fear — we  will  not  abuse  the  trust  you  have  placed  in 
us.  The  whip  is  not  meant  for  you,  but  for  your  neighbours,  we  say.  Our 
duty  is  to  educate  and  jx^rsuade  the  people  in  matters  of  sanitation,  but,  at 
the  same  time,  it  is  occasionally  necessary  to  bluff  the  laggards,  nay,  even 
now  and  then  punish  the  offenders. 

Now  and  ngain  a  section  of  the  community  is  shocked  bv  some  enthu- 
siast who  would  hasten  to  help  nature  in  its  elimination  of  the  unfit.  It  is 
pointed. out  that  very  often  a  wealthy  farmer  will  exercise  more  care  in  the 
selection  of  a  sire  for  his  racehorses  than  he  does  for  his  grandchildren. 

No  one  denies  that  the  State  has  a  right  to  refuse  to  allow  an  insane 
person  to  marry.  Many  would  proliibit  the  marriage  of  a  person  suffering 
from  specific  disease;  some  say  the  sufferer  from  consumption  should  not. 
I  cannot  agree  with  the  last.  It  does  not  follow  that  becau.se  one  parent 
suffers  from  consumption,  or  any  of  the  many  forms  of  tuberculosis,  that 
the  offspring  will  suffer.  "  /cder  mensch  hat  am  ende  cin  tiihcrculose,  " 
said  the  famous  Naegali,  when  he  showed  that  in  98  percent,  of  the  bodies 
which  he  examined  fost-morUm  of  people  who  had  died  from  all  sorts  of 
disea.ses,  besides  those  dying  of  old  age  showed  evidence  of  tul^erculosis. 
If  this  be  true — and  many  authorities  could  be  cited!  in  support  of  this 
.statement — you  will  easily  see  that  the  large  majority  of  people  would  be 
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barred  from  that  best,  highest,  and  most  healthful  condition  of  life — 
marriage.  Now  we  who  have  given  much  attention  to  this  disease,  must 
walk  warily,  and  curb  those  enthusiasts  who  would  reform  the  world  by 
any  short  cut.  It  cannot  be  too  often  or  too  closely  set  out  that  there  is 
little  or  no  danger  to  be  apprehended  from  the  sufferer  from  this  disease 
if  he  will  observe  a  few  simple  precautions. 

It  was  necessary  in  order  to  waken  the  sleeper  from  his  slumber  that 
the  enormity  of  the  toll  which  King  Tubercle  is  exacting  should  be  clearly, 
^^orcibly,  and  frequently  set  out,  but  while  this  is  true,  it  is  no  less  true 
that  grave  injustice  is  l>eing  done  to  the  sufferer  by  denying  him  the  know- 
ledge of  the  fact  that  he  can  very  easily  remove  all  danger  by  following  a 
few  simple  rules.  Some  of  the  most  painful  work  which  falls  to  the  lot 
of  us  officers  of  the  preventive  service  lies  in  and  about  the  treatment  of 
■such  people,  and  we  would  be  failing  in  justice  to  them  if  we  did  not 
point  this  out. 

"  Please  help  me,"  writes  a  patient  who  had  been  sent  out  from  a  sana- 
torium "  cured."  "  The  landlord  has  given  my  mother  notice  to  quit  be- 
cause I  have  come  home  again  to  live."  Can  you  imagine  anything  more 
pitiful  ?  His  mother  has  to  refuse  her  son  house-room,  or  quit.  The  main 
agent  by  which  the  disease  is  spread  from  one  person  to  another — in  adult 
life,  at  any  rate — is  the  infected  sputum.  Now  this  can  be  effectually 
destroyed  by  burning,  or  by  using  strong  disinfectants.  If  this  is  done, 
the  patient  practically  ceases  to  be  any  danger  to  the  people  about  him. 
To  regard  the  sufferer  from  consumption  in  the  same  way  as  he  who  suffers 
from  small-pox,  or  from  leprosy,  is  as  unscientific  as  it  is  cruel.  To  say 
that  the  consumptive  should  be  denied  the  companionship  and  happiness 
which  comes  from  a  mateship  which  has  love  for  its  cementing  membrane 
is  quite  unjustifiable.  It  may  be  that  marriage  between  a  man 
suffering  from  consumption  and  a.  woman  similarlv  affected 
should  be  made  impossible,  but  that  anv  sweeping  condemnation  of 
the  marriage  of  all  who  suffer  from  the  disease  should  be  urged  by  those 
whose  duty  it  is  to  advise  responsible  law-makers  is.  in  mv  mind,  wrong  in 
e\-ery  sense  of  the  word.  State  regulation  of  marriage,  unless  within  verv 
■circumscribed  limits,  would  be  as  fruitless  as  will  be  all  attempts  to  influ- 
ence the  birthrate  by  legislation.  While  moralists  are  wringing  their  hands 
and  all  true  lovers  of  their  country  are  deploring  the  increasing  reluctance 
of  parents  to  have  children,  the  true  friends  of  the  State  are  urging  that 
greater  care  should  be  taken  of  those  citizens  who  are  born  to  us. 

Could  there  be  any  statement  more  heart  stirring  than  that  made  by  Dr. 
Heath  in  his  most  interesting  book  on  The  Infant,  the  Parent,  and  the 
State,  "  that  the  number  of  infants  dying  in  a  large  provincial  town  in 
England  in  the  first  week  of  life  is  so  great  that  were  it  to  continue  at  the 
same  figure  for  forty-two  weeks,  every  infant  born  would  ha^•e  died  within 
.  that  period." 

I  have  no  desire  to  belittle  the  efforts  of  those  who  are  striving  to  waken 
the  national  conscience  with  regard  to  the  decreasing  birthrate,  but  I  do  sav 
let  not  such  efforts  monopolize  our  attention  so  that  we  fail  to  recognise  our 
responsibility  to  hold  those  infants  who  are  given  us.  The  yearly  slaughter 
of  the  innocents  can  be  lessened  if  we  but  make  an  effort.  Let  our  work 
be  circled  by  a  less  distant  horizon,  and  we  will  have  deserved  well  of  our 
time  and  generation.  There  are  many  factors  which  make  for  this  destruc- 
tion of  infant  life,  but,  in  mv  mind,  they  all  pale  into  insignificance  with 
the  part  plaved  bv  impure  milk.  If  you  look  over  the  recorded  causes  of 
death   during  child-life,    what   do   you   find?        Enteritis,    gastro-enteritis, 
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marasmus,  debility.  «!v;c.  Now.  these  being  interpreted,  spell  usually  noth- 
ing more  than  bad  feeding,  nnd  as  cow's  milk  unfortunately — because  of 
the  large  increase  in  non-suckling  by  mothers — forms,  or  should  form,  the 
staple  article  of  food  of  children,  it  means  nothing  other  than  impure,  in- 
nutritive  milk.  I  am  well  aware  of  the  great  work  which  has  been,  and 
is  being  done,  throughout  the  Commonwealth  by  the  many  eminent  sani- 
tarians who  control  the  Public  Health  machinery  of  your  vast  country, 
but  I  would  like  to  confine  my  remarks  to  that  little,  but  slightly  conceited 
area  of  land  which  was  designated  by  the  late  Thomas  Bracken,  and  that 
distinguished  statesman.  Mr.  Seddon,  "  God's  own  country." 

The  Dominion  of  New  Zealand  has  established  in  each  of  the  large 
centres  hospitals  w-here  respectable  women  of  the  working  class  can  go  to 
be  confined.  These  hospitals  are  well  appointed,  and  are  in  charge  of 
nurses  specially  trained  in  midwifery.  Instead  of  staying  up-country  far 
from  medical  aid,  the  wi\-es  of  the  hardy,  reliant  pioneers  now  come  into 
town  and  receive  the  very  best  attention.  The  result  of  this  has  been  that 
not  onlv  are  the  mothers  protected,  but  the  children  are  well  cared  for,  and 
thus  get  a  good  start  in  life.  The  worker  in  the  city  sees  his  wife  housed 
in  these  comfortable  places,  and  can  go  about  his  work  with  a  better  heart. 
The  internal  economy  of  his  home  is  not  disturbed,  and  so  the  other 
children  profit.  The  charges  are  such  as  the  w^age-earner  can  pay,  and 
the  cost  to  the  State  is  small.  Since  these  hospitals  have  been  established, 
1,222  women  have  been  confined.  Another  interesting  point  is  that  in 
nearly  every  instance  the  mother  has  been  persuaded  to  suckle  her  child. 
This  reluctance  to  suckle  is,  as  every  one  knows,  on  the  increase.  Its  effect 
is  far  reaching,  and  it  is  a  matter  about  which  there  is  much  misconception. 
Many  mothers  w'ho  think  they  cannot  suckle  can  do  it.  There  is  no  duty 
•more  incumbent  upon  a  mother  than  that  she  should  do  what  nature  in- 
tended her  to  do  for  her  offspring.  Its  effect  upon  the  incidence  of  mor- 
tality is  great.  During  the  siege  of  Paris  in  1870-1,  while  many  died 
from  starvation,  and  while  the  adult  mortality  from  disease  increased  100 
per  cent.,  the  infantile  mortality  decreased  by  40  per  cent.  The  mothers 
had  little  to  eat,  and  there  was  no  milk  to  be  got  for  the  children,  and  so. 
perforce,  she  had  to  suckle,  and  yet  poor  as  the  milk  must  have  been,  the 
children  did  not  die.  The  same  thing  was  observed  during  the  Lancashire 
famine. 

I  cannot  speak  with  the  same  knowledge  of  the  milk  supply  of  your 
large  cities,  but  I  can  assure  you  that  in  some  of  ours  the  milk  is  far  from 
what  it  should  be.  The  conditions  under  Avhich  the  cow^s  are  milked  are  in 
manv  instances  such  as  make  it  almost  impossible  that  the  milk  can  be  clean. 
It  seems  to  me  that  if  the  same  care  w^ere  exercised  with  regard  to  the  food- 
stuffs consumed  at  home  as  is  taken  with  respect  to  what  we  export,  noth- 
ing would  be  left  to  be  desired.  Our  meat,  butter,  and  cheese,  consigned 
to  the  outside  world,  is  of  the  best.  The  same  cannot  always  be  said  of 
what  we  have  to  eat.  Quite  recently,  the  Minister  of  Agriculture  made 
arrangements  for  a  large  increase  in  the  number  of  the  dairy  inspectors. 
Their  duty  will  be  to  see  that  the  cows  are  healthy,  and  the  byres  up-to- 
date. 

Such  increased  inspection  will,  I  am  certain,  effect  great  reform  in 
what  might  be  termed  the  manufacture  of  milk,  but  nothing  short  of  the 
setting  up  of  a  depot  or  clearing  house  w'ill  solve  the  question  of  a  city 
supply.  I  have  suggested  that  any  borough  with  over  4,000  of  a  population 
should  set  up  a  municipal  depot,  or,  if  they  prefer,  hand  over  their  rights 
to  a  company.     A  municipal  council   should  say — as  thev  have  power  to 
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say  in  New  Zealand — no  one  shall  sell  milk  within  our  district  unless  it 
has  passed  through  our  conduit,  and  been  certified  as  pure  and  wholesome 
by  our  officer,  or  an  officer  of  the  Health  Department.  Before  being 
passed  on,  the  milk  could  be  cleaned,  pasteurized,  or  modified,  just  as  the 
officials  think  fit,  or  the  public  desire. 

This  would  not,  of  course,  insure  that  the  milk  would  escape  the 
dangers  which  come  from  a  dirty  vendor  or  a  careless  housewife,  but,  at 
least,  it  would  save  it  from  many  of  the  insults  to  which  it  is  subjected  in 
New  Zealand.  The  ideal  ending  of  this  passage  through  the  depot  would 
be,  of  course,  that  it  should  be  sent  out  in  sealed  glass  bottles.  This,  I  am 
convinced,  must  be  the  method  of  the  future.  Already  Chicago  has,  I  un- 
derstand, made  a  by-law  prohibiting  the  sale  of  milk  except  in  bottles.  I 
have  not  been  able  to  persuade  any  of  our  municipalities  to  undertake  this 
so-called  socialistic  scheme  yet,  but  many  are  carefully  and  kindly  con- 
sidering the  question. 

In  our  capital  city— Wellington — the  largest  company  dealing  with  milk 
has  agreed  to  pay  the  salary  of  an  inspector  to  be  controlled  entirely  bv 
the  Health  Department.  This  is,  I  think,  a  most  hopeful  portent.  When 
the  milk  seller  comes  to  the  conclusion  that  the  best  way  pays  best,  then  it 
only  remains  for  the  buyer  to  exercise  a  little  care. 

Through  the  enthusiasm  of  Dr.  King  and  the  able  and  eloquent  help 
of  Her  Excellency  Lady  Plunket,  a  powerful  stimulus  has  been  recently 
given  to  the  conserving  of  infant  life  in  New  Zealand.  The  vexed  ques- 
tion of  how  best  to  modify  cow's  milk  for  the  child  has  been  discussed, 
but  we,  as  health  officials,  must,  I  think,  set  before  us  the  production  and 
distribution  of  pure,  sound  milk  as  our  first  task. 

Another  matter  of  great  importance  is  that  of  vaccination. 

It  may  seem  a  retrograde  step,  but  we  in  New  Zealand  have  had  to  ask 
ourselves  whether  it  is  wise  to  continue  maintaining  the  large  staff  of  vac- 
cination registrars  and  inspectors  for  what — the  registration  of  exemption 
certificates.  Personally,  I  have  no  interest  in  such,  and  from  a  health 
point  of  view  they  have  only  one  value,  and  that  is  to  indicate  the  weakness 
of  our  armour. 

To  grant  a  certificate  of  exemption  because  a  parent  simply  states  that 
he  conscientiously  believes  that  to  vaccinate  his  child  would  be  to  injure 
it,  is  practically  to  leave  the  matter  in  the  hands  of  the  parent  entirelv. 
He  may  know  nothing  about  the  question — that  matters  not.  He  is  not  re- 
quired to  show  even  an  intelligent  appreciation  of  the  pros  and  cons,  of 
the  position.  He  has  simply  to  say  before  a  magistrate,  "  I  believe  it  will 
injure  my  child,"  and  the  child  goes  unprotected.  The  law  has  made  that 
parent's  path  easy  enough,  one  would  think  ;  but  no,  there  are  many  who  do 
not  even  take  the  trouble  to  comply  to  this  extent  with  the  law.  What 
happens?  The  registrar  proceeds  against  the  parent,  and  even  when  the 
magistrate  has  made  an  order,  it  costs  the  parent  ^£2 — only  that  and 
'nothing  more.  Until  the  child  reaches  the  age  of  four  years,'  no  further 
action  can  be  taken  to  protect  it  against  small-pox.  Last  year,  out  of 
24,321  children  born,  4,486  were  vaccinated,  2,964  were  exempted,  leaving 
16,871  unaccounted  for. 

It  will  be  seen  that  over  81  per  cent,  of  the  children  born  in  New 
Zealand  in  1906-7  are  unprotected  against  small-pox — a  deplorable  state 
of  things.  But  that  is  not  the  worst  aspect  of  the  question.  Apparentlv, 
a  large  section  of  the  community  are  passively  breaking  a  law  passed  by  the 
Legislature,  while  a  noisy  few  are  actively  opposing  it.  To  prosecute  69 
per  cent,   of  the  parents  is  impracticable;  not  to    carrv    out    the    law    is 
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demoralizing  to  every  one.  M\  instructions  generally  are  to  prosecute  rich 
and  poor,  taking  a  few  cases  at  a  time.  The  time  has  come  when  all 
parents  who  have  not  had  their  cliililren  vaccinated,  or  obtained  a  certi- 
ficate of  exemjition,  should  be  brought  l)efore  the  magistrate,  or  —and  I 
sav  it  with  the  ilwpest  regret — the  law  should  be  altered  so  that  even  the 
semblance  of  compulsion  shall  cease.  If  this  were  done,  our  children 
would  not  be  less  protected  than  they  are  at  present,  and  this  absolutely 
futile  system  of  pretended  compulsion  would  cease. 

The  present  generation  of  jiarents  have,  most  of  them,  little  knowledge 
of  what  a  fateful  disease  small-pox  is.  and  the  passing  discomfort  which 
attends  \accination  easily  makes  the  other  scale  kick  the  beam,  even  when 
they  take  the  trouble  to  calmly  consider  the  matter.  It  may  be  said  that 
some  parents  are  induced  to  have  their  children  done  under  the  present 
regime  who  would  not  if  all  semblance  of  compulsion  were  removed.  I  do 
not  think  the  number  is  large,  and  in  any  case  the  inducements  our  law, 
at  any  rate  as  it  now  stands,  offers  to  defeat  itself  are  such  as  to  cause  e.\en 
believers  in  the  protective  value  of  vaccination  to  pause  and  consider  the 
whole  question  calmly.  To  make  vaccination  entirely  optional,  except  in 
the  services,  institutions,  and  prisons  may  seem  a  retrograde  step,  but  to 
keep  upon  the  statute-book  a  law^  which  is  so  flouted  .seems  to  me  dangerou.s 
and  inimical  to  the  best  interests  of  the  community.  There  is  little  need, 
judging  from  past  experiences  in  Kew  Zealand,  to  resort  to  compulsion 
when  small-pox  is  close  at  hand,  and  every  endeavour  must  be  made  to  pro- 
tect the  people  at  such  times.  When  small-pox  was  present  in  Christchurch 
in  1904,  11,120  people  were  voluntarily  vaccinated  in  two  months.  The 
standard  of  "  interference  with  the  liberty  of  the  subject  "  is  rarely  raised 
at  such  a  time.  The  unfairness  of  expecting  the  officers  of  the  Depart- 
•ment  to  control  an  outbreak  of  small-pox  when  the  weapon  thev  most  relv 
on  is  denied  them,  may  be  passed  over,  but  the  fact  remains  that  many  who 
now  assume  an  academic  calmness,  or  the  few  who  rail  against  vaccination. 
will  inevitably  join  hands  in  condemning  the  Department  should  small- 
pox ever  get  a  hold  in  the  Dominion.  That  danger  seems  far  off,  is  true, 
but  owing  to  our  constant  inter-communication  with  the  Eastern  ports,  ir 
is  nevertheless  real.  Everything,  therefore,  \\ould  have  to  be  in  readiness 
in  case  of  attack,  and  as  every  unvaccinated  persons  is  a  danger,  not  only 
to  himself,  but  to  all  who  come  in  contact  with  him,  power  should  be  given 
when  .small-pox  is  present  to  draw  a  circle  round  the  point  of  infection,  and 
require  all  within  that  zone  to  submit.  If  this  were  done,  more  effective 
protection  would  be  brought  about  than  exists  at  present,  while  the 
humiliating  spectacle  of  an  unobserved  law  would  be  removed. 

Federal  Quarantine. 

I  am  glad  to  hear  that  there  is  likely  to  be  set  up  a  Federal  Board  con- 
trolling quarantine  matters.  T  am  certain  it  wo'uld  make  for  the  safety  of 
Australia,  Tasmania,  and'  New  Zealand,  if  a  uniform  system  of  dealing 
with  oversea  ves.sels  could  be  inaugurated. 

There  is  one  thing  we  must  always  bear  in  mind  in  framing  regulations  ; 
we  must  not  buy  our  safety  too  dearlv.  There  must  be  as  little  inter- 
ference as  possible  with  inter-communication,  because,  even  though  the 
shipping  companies  continue  to  maintain  their  present  docile  attitude,  wo 
have  to  remember  that  they  bear  this  resigned  look  mainly  because  tho 
passengers  pay  all  charges.  Does  inspection  of  ])assengers  entail  some  ex- 
pense?    Up  goes  the  fares.      Is  a  vessel   detained?     Up  go  the  freight 
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charges.  And,  strange  as  it  may  seem,  both  fares  and  freight  obey  a  law 
the  effect  of  which  is  quite  the  opposite  of  that  of  gravitation.  They  go 
up  with  what  seems  a  natural  buoyancy,  but  they  refuse  to  come  down 
again.  Therefore,  in  sparing  the  shipping  companies  as  far  as  practical, 
we  are  saving  the  pockets  of  the  trader  and  of  those  who  travel.  We, 
at  this  distance  from  the  older  worlds,  labour  under  what  might  be  termed 
their  shadows. 

No  matter  what  the  regulation  may  be,  some  one  is  soon  found  who  is 
able  to  point  out  that  it  conflicts  with  something  in  force  in  Britain,  France, 
Germany,  or  America,  and  not  a  few  of  the  critics  seem  to  think  that  they 
have  proved  their  point  when  they  had  stated  this.  The  Venice  or  the 
Paris  Convention  suggested  so-and-so,  and  therefore  we  should  implicitly 
follow  that  course,  when,  as  a  matter  of  fact,  the  Convention  was  probably 
composed  of  savants,  the  majority  of  whom  had  hardly  heard  of  the 
beautiful  portion  of  the  Empire  from  which  I  have  just  come. 

I  well  remember  in  the  early  days  of  our  Health  Department  trying  to 
prove  to  the  owners  of  vessels  that  it  was  an  easy  matter  to  keep  13.000- 
ton  ships  4  feet  off  the  wharfs  at  night.  My  only  source  of  knowledge 
was  the  resolutions  adopted  by  the  famous  Convention  held  in  Venice. 

I  have  learned  something  since  then.  While  we  must  regard  the  deci- 
sions of  such  august  bodies  with  a  proper  respect,  we  must  not  offer  a 
slavish  adherence. 

There  is  one  aspect  of  quarantine  upon  which  I  would  like  to  speak 
particularly — that  is  the  exclusion  of  indigent  sufferers  from  consumptioiT. 

We,  in  New  Zealand,  have  been  accused  more  than  once  of  undue 
severity  towards  those  suffering  from  consumption  coming  from  oversea.  I 
am  certain  this  accusation  is  the  result  of  want  of  knowledge  of  the  pro- 
cedure adopted.  While  it  would  be  unfair  and  inhuman  to  deny  any 
sufferer  the  benefit  of  our  excellent  climate,  we  at  the  same  time  have  a 
duty  towards  ourselves.  The  indigent  sufferer  from  this  or  any  other 
disease  immediately  becomes  a  charge  upon  the  Charitable  Aid  Board  of 
the  District  within  which  he  happens  to  land;  and  now,  while  we  do  not 
go  so  far  as  to  require  the  immigrant  to  possess  wealth,  we  do,  before  we 
admit  him  to  the  Dominion,  ask  him  if  he  is  sufferino;  from  anv  disease 
which  will  preclude  him  from  being  a  serviceable  and  self-supporting  unit 
in  the  social  organism.  Only  the  other  day,  a  man  suffering  from  sarcoma 
of  the  jaw  was  landed  in  Wellington.  He  was  sent  to  the  General 
Hospital,  and  died  in  the  course  of  a  week  or  ten  days.  Under  the  pro- 
cedure we  adopt,  the  poor  man  was  allowed  to  land  after  the  shippers  had 
agreed  to  undertake  the  cost  of  his  keep,  and  undertook  to  take  him  back 
to  his  own  country  by  the  next  boat  if  that  were  possible.  No  one  surelv 
could  accuse  us  of  having  dealt  harshly  with  this  poor  man.  We  adopt  the 
same  attitude  to  the  indigent  sufferer  from  consumption,  and  for  the  same 
just  reason.  All  the  shipping  companies  have  been  notified  that  they  ship 
persons  suffering  from  consumption  at  the  risk  of  having  to  take  them  back. 
The  result  of  this  has  been  that  a  more  than  formal  examination  of  intend- 
ing passengers  to  New  Zealand  is  made  at  the  port  of  departure.  Not 
only  is  this  to  the  advantage  of  the  colony,  but  it  undoubtedlv  lessens  the 
dangers  of  "  those  who  go  down  to  the  sea  in  ships."  Onlv  those  who 
have  had  to  share  a  cabin  for  some  weeks  with  a  man  who  spends  his  spare 
moments  in  inhaling  creosote,  and  performing  the  manv  things  usuallv 
suggested  by  the  practitioner  who  undertakes  to  "cure"  consumption  can 
understand  the  value  of  our  regulation.  The  ordinarv  cubic  space  allowed 
bv  shippers  to  passengers  is  rarely  half  as  much  as  one  would  receive  in  an 
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ordinary  gaol,  and  when  one  has  to  share  this  with  a  man  exiialing  the 
mephitic  aromas  of  a  consumptive  undergoing  a  cure,  not  forgetting  the 
danger  which  comes  from  a  careless  disposal  of  the  sputum,  there  is  reason 
for  his  wondering  whether  a  "  sea  \oyage  "  has  all  the  health-bringing 
influences  which  he  imagined,  and  was  told  it  would  ha\e.  Most  other 
countries,  with  the  exception  of  Great  Britain,  insist  upon  intending  citizens 
Iteing  not  only  healthy,  but  possessed  of  some  money.  We  hear  of  hun- 
dreds being  turned  back  from  America  because  of  their  physical  disabilities. 
Out  of  a  total  of  190  patients  who  have  been  treated  at  the  .Sanatorium  at 
Cambridge,  16  are  set  down  as  belonging  to  other  countries  than  New 
Zealand.  Most  of  these  were  unable  to  pay  anything  towards  the  cost  of 
their  keep. 

It  will  be  seen,  therefore,  that  New  Zealand  practically  relieved  Great 
Britain,  and  other  countries,  to  this  extent.  This  is  wrong.  At  the  same 
time  we  must  guard  against  setting  up  too  strict  a  barrier.  Unduly  high 
Customs  duties  have  always  been  the  forerunner  of  smuggling,  and  to  offer 
any  unfair  bar  to  admission  to  the  colony  because  of  ill-health  would  simply 
result  in  evasion  of  the  regulation.  It  has  to  be  borne  in  mind  tliat  shippers 
are  the  natural  enemies  of  a  Health  Department.  I  say  this  in  no  captious 
spirit ;  but  it  cannot  be  denied  that  in  nearly  all  instances  where  an  in- 
fectious disease  has  been  introduced  into  a  hitherto  clean  country,  it  has 
gained  admittance  because  of  the  natural  desire  of  the  shipper  to  escape 
quarantine,  with  its  hindrance.  The  relationship  between  our  Depart- 
ment and  the  shipping  world  is  excellent.  The  shippers  do  everything  in 
tlieir  power  to  facilitate  examination  and  inspection,  and  an  excellent  give- 
and-take  policy  has  been  established  between  us,  and  all  semblance  of 
reason  for  charging  us  with  heartlessness  in  respect  to  consumption  would 
be  obviated  if  a  stricter  examination  were  made  at  the  port  of  departure. 

To  exclude  all  persons  suffering  from  tuberculosis  in  any  shape  or  form 
would  be  as  unfair  as  it  would  be  difficult  to  enforce.  A  working  rule 
must  therefore  be  made,  and  I  think  the  one  we  use  is  as  good  as  any. 
With  greater  candour  on  the  part  of  the  shippers  and  the  surgeons  respon- 
sible for  the  accuracy  of  the  "  bill  of  health,"  our  rule  would,  I  consider, 
be  not  only  the  best  practicable,  but  absolutely  good.  Only  those  obviously 
ill  are  set  aside  for  more  detailed  examination  bv  the  Inspecting  Port 
Health  Officer,  and  inquiry  is  then  made  into  their  circumstances,  and  if 
it  is  found  that  they  are  unable  to  work,  and  likely  ^^ithin  the  next  year 
or  so  to  become  chargeable  to  the  State,  the  ship  is  asked  to  enter  into  a 
bond  for  five  years,  or  reship  them  back  to  the  port  of  despatch.  Tt  need 
hardly  be  said  that  no  New  Zealander  returning  home  is  denied  admission 
because  of  the  state  of  his  health  ;  the  Colonial  Secretary  has  power  to 
exempt  such  from  the  regulation. 

Patent  ^Ffdicine. 
The  subject  of  patent  and  proprietary  medicines  has  engaged  our  atten- 
tion. A  not  unnatural  attitude  of  suspicion  has  been  assumed  by  some  of 
the  owners  of  proprietary  medicines  towards  the  efforts  made  by  the 
health  officials  to  control  the  sale  of  patent  medicines.  As,  in  many  other 
matters,  however,  it  only  needed  that  the  two  should  come  together  when 
much,  if  not  all,  of  the  "bad  temper"  disappeared.  The  distinguished 
man.  who  acts  as  the  official  adviser  to  the  Government  of  Victoria  on 
matters  of  public  health,  has  taken  a  very  proper  stand.  With  him  I  am 
ir  entire  agreement.  W^ith  what  may  fairly  be  termed  commercial  im- 
morality we  have  no  concern.     That  the  public  are  foolish  enough  to  pay 
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twice  as  much  for  a  pill,  made  from  an  ordinary  formula,  than  they 
need  do  may  be  regrettable,  but  it  does  not  seem  to  me  to  call  for  inter- 
ference. But  for  the  individual  or  company,  who  frightens  nervous, 
neurotic  girls,  boys,  men,  and  women  into  buying  their  vaunted  "cure 
all,  "  I  consider  we  ought  to  have^some  concern.  The  formula  on  the 
label  has  been  opposed  by  many  makers  and  sellers  of  patent  medicines 
more  often  with  a  fervent  abuse  and  accusations  of  robbery  than  sound 
argument.  In  the  States,  where  this  law  has  been  in  force  for  some  time, 
I  do  not  gather  that  it  has  lessened  the  sale  of  the  "  cure  all."  To  say, 
n.-:  some  do,  that  to  disclose  what  the  compound  is  composed  of  would  be 
to  invite  imitation  and  amount  to  a  parting  with  a  valuable  asset  is  not 
always  quite  accurate.  Does  a  little  pill  come  into  notoriety  by  reason  of 
skilful  advertising  and  interesting  and  striking  pictures;  then  is  it  fol- 
lowedby  a  "  littler"  one  which  claims  greater  potency  and  virtue.  The 
medicinal  value  would  seem  to  increase  as  the  size  of  the  pill  diminished. 
Does  this  always  mean  that  the  maker  of  the  first  is  a  lo.ser?  Not  at  all, 
because  very  often  the  seller  of  the  microscopic  is  also  the  maker  of  the 
macroscopic  pill.  Even  the  best  of  advertisements  grow  stale,  and  the 
public  cease  to  read  the  specious  paragraph  which  starts  off  with  Captain 
Cook  on  has  voyage  of  discovery,  but  leads  you  not  to  New  Zealand,  but 
to  a  sovereign  remedy  for  freckles.  Who  knows  this  better  than  the 
vendor  of  the  freckle  remover?  From  the  same  factory  comes  the  latest 
rival,  but  the  buyer's  money  very  often  goes  into  the  same  pockets. 

What  I  favour  is  not  so  much  the  publication  of  the  formula  on  the 
label  or  the  deposition  of  the  prescription  with  the  health  officer  as  the 
power  to  prohibit  advertising  and  sale  of  fraudulent  and  harmful  com- 
pounds. The  vendors  of  useful  reputable  medicines — and  there  are  manv 
— are,  I  believe,  just  as  anxious  as  we  are  to  check  the  sale  of  bad  things, 
and  if  one  reads  the  modern  recital  of  the  virtues  of  the  former  with  the 
care  and  attention  of  a  health  official,  he  will  notice  in  them  a  chastened 
modesty  which  was  not  always  so  obvious  before  the  campaign  against 
"  the  fraud  "  was  begun. 

I  am  glad  to  say  that  in  our  little  country  we  have  been  able  to  place 
big  hurdles  in  the  path  of  the  "electric  belt"  swindler,  and  that  most 
pernicious  of  all  the  tribe,  the  "retired  clergyman,"  with  his  secret  for 
restoring  lost  manhood,  and  the  "institute"  with  its  armv  of  experts 
who,  unlike  Sam  Weller,  seem  to  be  possessed  of  the  million  power  tele- 
scope which  enables  them  to  see  round  comers. 

A  clause  which  was  introduced  into  the  Postal  Act  of  the  Dominion 
last  year,  runs  as  follows : — 

"  9.  (i)  If  the  Postmaster-General  has  at  any  time  reasonable  ground 
to  suppose  any  person  in  New  Zealand  or  elsewhere  to  be  engaged — 

(a)  In  receiving  any  money  of  valuable  thing  as  the  consideration 

for  any  assurance  of  agreement,  expressed  or  implied,  to 
pay  or  give  any  money  or  valuable  thing  on  any  event  or 
contingency  relating  to  any  horse  race  or  other  race,  fight, 
game,  sport,  or  exercise,  or  as  the  consideration  for  securing 
the  paying  or  giving  by  some  other  person  of  any  mone\-  or 
valuable  thing  on  any  such'  event  or  contingencv  as  afore- 
said ;    or 

(b)  In  promoting  or  carrying  out  any  scheme  connected  with  anv 

such  assurance  of  agreement,  or  any  lottery,  scheme  of 
chance,  or  unlawful   game;    or 
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(t^  In  receiving  money  under  pretence  of  foretelling  future  events  ; 

or 
(J)  In  any   fraudulent,   obscene,   immoral,   or  unlawful  business  or 

undertaking  ;  or 
(e)  In    advertising    in    direri:   or    indirect   terms    the    treatment   of 

diseases  of  the  sexual  organs — 

then  the  Postmaster- General  may,  by  notification  under  his  hand  in  the 
Gazette,  order  that  no  posted  packet  addressed  to  any  such  person  (either 
by  his  own  or  any  fictitious  or  assumed  name),  or  to  any  address  without 
a  name,  shall  be  either  registered,  forwarded,  or  delivered  bv  the  Post 
-Office." 

In  \irtue  of  this  innocent  looking  section,  we  have  been  able  to  almost 
completely  oust  that  t\  pe  of  operator  which  Mr.  Justice  'Cohen  so  for- 
cibly denounced  during  a  recent  action  in  Sydney.  I  hold  no  brief  for 
morality,  nor  do  I  suggest  we  health  officials  should  take  part  in  any 
campaign  outside  of  the  four  corners  of  our  specific  charter,  but  I  do 
^ay  that  the  stopping  of  the  circulation  of  the  pernicious  literature  which 
emanates  from  such  "  institutes  "  makes  for  good  in  the  best  sense  of 
the  word.  The  New  Zealand  press  is  now  freer  from  objectionable  ad- 
vertisements than  that  of  any  other  country.  The  editors  of  our  leading 
papers  have  worked  hand  in  hand  ^vIth  the  Department,  and  have  sacri- 
ficed thousands  of  pounds  in  helping  this  crusade  against  quackery  in 
its  worst  form. 

An.l  now,  ladies  and  gentlemen,  again  let  me  thank  you  for  the  privi- 
lege which  has  been  offered  me — a  humble  worker  in  the  cause  of  pre- 
ventive meilicine.  The  State  can  do  much  to  lessen  the  rigours  of 
•modern  competition  ;  health  officials  can  do  something  to  lengthen  the 
span  of  life,  but  to  the  public  is  reser\ed  the  greatest  work  of  all. 
When  all  shall  take  part  in  the  great  work  then  truly  life  will  be  pleasant 
for  all  in  these  new  lands  of  such  great  promise. 


DISCUSSTOX  OX  THE  PROBLEM  OF  SYPHILIS  FROM  THE 
STAXD-POIXT  OF  PREVEXTIVE  MEDICIXE. 

Abstract  of  Remarks  by  A.   Jefferis  Turner.   M.D.   Lond.,   D.P.H. 

Came.   (Brisbane). 

A  Contagious  Diseases  Act.  providing  for  the  licensing  and  medical 
examination  of  prostitutes,  has  been  in  force  in  Brisbane  for  many  years. 
The  Act  has,  so  far  as  mv  knowledge  goes,  been  administeied  as  thoroughly 
as  could  be  expected  in  a  community  of  European  race.  It  might  have  been 
hoped  that  evidence  would  have  accumulated  shwving  how  far  this  svstem 
has  been  effective  in  diminishing  the  prevalence  of  venereal  disease.  No 
such  evidence  is  forthcoming,  and  I  believe  that  there  are  no  local  data 
existing  which  might  show  that  the  .system  is  really  effective. 

Syphilis  and  gonorrhoea  are  common  diseases  in  Brisbane,  both  in 
their  primary  and  later  nxanifestations.  At  a  recent  discussion  in  the 
Queensland  Branch,  British  Medical  Association,  Dr.  McLean,  Medical 
Superintendent  of  the  Brisbane  Hospital,  spoke  strongly  on  the  number  of 
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cases  of  these  diseases  coming  for  treatment,  and  stated  that  it  was  increas- 
ing. This  opinion  was  confirmed  by  a  member  whose  large  practice  makes 
his  experience  of  weight,  and  was  "not  contradicted  by  any  one  present. 

These  facts  indicate  that  as  a  preventive  of  disease  the  Act  has  been 
at  least  a  partial  failure.  It  may,  of  course,  be  contended  that  without  the 
Act  these  diseases  would  have  been  more  prevalent,  but  of  this  there  is  no 
evidence. 

The  resolutions  passed  by  a  majority  at  the  close  of  the  discussion  to 
which  I  have  referred,  considered  dispassionately,  appear  to  be  a  confes- 
sion of  the  failure  of  the  Act.  The  first  resolution  affirmed  that  the  Act 
should  be  retained,  the  second  that  its  operations  should  be  largely  extended, 
the  third  that  they  shouFd,  if  possible,  be  extended  to  men  also.  The  words 
"if  possible"  in  the  third  resolution  are  noteworthy,  as  they  free  those 
who  voted  for  it  from  any  responsibility  as  to  its  practicability. 

That  to  be  of  any  considerable  value  in  the  suppression  of  disease  the 
operations  of  the  Act  must  be  largely  extended  is  incontrovertible.  Looking 
at  the  question  from  a  sanitary  point  of  view,  and  ignoring  all  social  and 
moral  considerations,  every  person  who  might  be  reasonably  suspected 
of  communicating  such  diseases  should  be  brought  under  its  operation. 
Unfortunately  syphilis,  as  lately  insisted  by  Metschnikoff,  is  pre-eminently 
a  disease  of  adolescence,  and  is  mostly  spread  by  young  adults  of  both  sexes, 
whom  it  has  been  found  practically  impossible  to  bring  under  anv  preventive 
system.  With  the  whole  of  the  male  sex,  and  the  most  dangerous  carriers 
of  syphilis  in  the  female  sex  excluded  from  its  operation,  it  is  not  surprising 
that  the  Act  accomplishes  little  in  the  prevention  of  disease. 

To  what  extent  can  we  give  it  credit  as  a  preventive  ?  Certainly  some 
cases  of  disease  in  licensed  prostitutes  are  detected,  and  rendered  tem- 
porarily harm.less  bv  isolation.  In  this  way  a  certain  number  of  licensed 
prostitutes,  comprising  a  ^ery  small  fraction  of  the  youngest  and  most 
dangerous  class,  are  kept  in  a  relatively  safe  condition,  though  no  one 
contends  that  the  system  is  anywhere  near  an  absolute  safeguard.  This,  if 
desirable,  might,  I  think,  be  left  to  private  enterprise  to  provide,  the  value 
of  the  system  in  preventing  disease,  if  any,  being  too  small  to  warrant  the 
State  in  assuming  the  moral  responsibility  of  such  provision. 

From  a  purely  materialistic  and  sanitary  point  of  view,  the  provisions  of 
the  Act  should  be  as  widely  applied  as  possible.  From  social  and  mor,-;] 
considerations  they  have  to  be  severely  restricted.  The  result  has  been 
a  miserable  compromise,  neither  free  from  moral  objection  on  the  one  hand, 
nor  of  any  appreciable  value  in  preventing  disease  on  the  other. 


MEMORANDUM  ON  THE  PROBLEM  OF  SYPHILIS  FROM  THE 
STAND-POINT  OF    PREVENTIVE   MEDICINE. 

B.  Burnet  Ham,  M.D.,  Brux.,  D.P.H.,  Camb.,  Commissioner  of 

Public  Health,  Queensland. 

The  arguments  adduced  in  the  following  memorandum  are  founded  on 
the  views  expressed  by  Sheldon  Amos  in  his  admirable  work  on  the 
"Laws  for  the  Regulation  of  Vice." 

The  problem  of  the  true  relation  and  duties  of  the  State  to  sexual  vice 
has  for  some  time  arrested  the  attention  of  many  eminent  medical  men, 
statesmen,    and   continental   writers   on   the   subject,    and   has   drawn    from 
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them  most  contradictory  criticisms.  The  subject  is  far  too  complex  to 
admit  of  a  safe  empirical  treatment  "  by  anv  cut-and-drled  medical,  police. 
or  other  organization." 

It  would  appear  from  a  study  of  the  laws  existing  in  different  countries 
for  the  prevention  of  venereal  diseases  that  there  are  four  courses  of 
action,  and  four  courses  only,  which  are  open  to  the  Legislature  in  re- 
ference to  the  evils  under  discussion. 

There  is  first  the  adoption  of  a  severe  penal  system  for  the  absolute 
suppression  of  sexual  irregularities.  This  has  proved  an  absolute  failure 
in  the  countries  in  which  it  has  been  tried.  Experience  has  demonstrated 
the  impracticability  of  the  State  attempting  to  repress  vice  by  penal 
measures. 

There  is,  secondly,  the  adoption  of  a  system  of  absolute  abstention 
from  direct  legal  interference  of  any  sort.  The  system  of  laissez-faire 
pursued  in  England  imparts  no  apparent  encouragement,  nor  expresses 
any  public  sentiment,  as  to  the  necessity,  legalitv,  or  propriety  of  this  vice. 

There  is,  thirdly,  the  adoption  of  a  licensing  and  regulation  system  ; 
and  fourthly,  and  lastly,  the  adoption  of  a  system  which,  while  not 
neglecting  the  evils  to  be  remedied,  trusts  mainly  to  a  gradual  improve- 
ment— whether  brought  about  by  legislation  or  by  other  modes — of  general 
social  conditions  for  the  removal  of  the  true  cau.ses  of  this  class  of  evils. 

The  third  of  the  possible  systems  here  adverted  to,  viz.,  that  of 
licensing,  regulating,  and  protecting  vice,  is  the  svstem  which  mainly 
prevails  in  the  chief  cities  of  Europe  at  the  present  day.  The  most 
prominent,  though  by  no  means  the  only  or  most  important,  question  to 
which  the  licensing  system  gives  ri.se  is  that  of  its  value  as  a  purely 
sanitary  or  hygienic  agency.  It  is  on  sanitarv  grounds  that  it  has  been 
introduced  and  is  mainly  defended,  and  if  it  can  no  longer  be  maintained 
of  these  grounds  it  cannot  be  maintained  on  any  other  grounds. 

"  It  would  appear  that  in  many  other  countries  of  Europe  a  class  of 
medical  experts  who  have  pronounced  views,  whether  rightly  or  wTongly 
founded,  on  the  prevalence  and  national  danger  of  venereal  diseases,  on 
the  possibility  of  their  detection,  and  on  the  advantages  of  special  modes 
of  treatment,  have  succeeded  in  converting  a  vast  amount  of  legal  and 
police  machinery  to  the  purpose  of  giving  practical  effect  to  their  view^s." 

The  discrepancies  of  opinion  between  medical  authorities  as  among 
themselves  and  between  foreign  and  English  authorities,  point  to  the 
importance  of  subjecting  the  question  to  a  severer  critical  test  than  it  has 
yet  undergone. 

The  value  attached  to  medical  experience  is,  perhaps,  somewhat  out  of 
proportion  to  its  intrinsic  worth. 

In  the  case  of  most  human  diseases  the  conditions  are  either  not  at  all, 
or  only  remotely,  concerned  W'ith  moral  causes  of  a  directly  alterable  kind. 

"  But  when  medical  experts,  having  formulated  their  opinion  on  the 
topics  which  appropriatelv  belong  to  them,  invite  and  recommend  special 
legislation,  they  can  no  longer  claim  anv  exemption  from  critici.sm  on  the 
ground  of  exclusive  requirements,  and  must  fortify  their  position  by  the 
same  kind  of  arguments  as  those  of  which  every  member  of  the  community 
can  alone  avail  himself." 

The  influence  of  public  opinion — legislators,  magistrates,  lawyers, 
public  writers,  &c. — cannot  and,  indeed,  apparently  will  not,  be  ignored 
on  this  question. 

Measures  of  this  sort  have  aroused  resistance  and  prevented  the 
utmost  difficultv  of  execution  in  manv  countries.     The  subject,  therefore, 
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must  be  approached  from  three  stand-points,  viz.,  health,  public  morality, 
and  personal  reformation — three  objects  no  one  of  which  can  be  per- 
manently sacrificed  to  the  rest,  and  which  the  legislator,  as  well  as  the 
philanthropist,  is  bound  to  regard  as  of  co-equal  moment. 

"The  essence  of  the  registration  system  is  that  all  registered  women 
shall  be  separated,  as  completely  as  possible,  from  the  rest  of  the  popula- 
tion ;  that  they  shall  become  thereby  subject  to  a  special  code  of  laws,  be 
attended  by  a  special  medical  staff,  and  nursed  in  special  hospitals,  and 
be  onlv  dismissed  from  the  register  on  satisfying  public  officials  that  they 
have  complied  with  conditions  which,  in  some  countries,  are  of  an  ex- 
tremely exigent,  if  not  impossible,  kind."  The  purpose  of  the  whole 
system  is  originally  and  essentially  sanitary. 

The  method  applied  is  that  of  bringing  under  medical  observation  and 
treatment  all  women  capable  of  communicating  the  disease. 

The  criterion  for  admission  to  the  class  and  retention  within  it.  is 
her  liability  to  communicate  disease. 

From  the  sanitary  point  of  view,  all  doubtful  cases  must  be  included. 

From  the  moral  point  of  view  all  these  must  be  excluded. 

From  the  sanitary  point  of  view  the  class  must  be  so  constructed  as 
to  admit  of  easy  surveillance  and  manipulation. 

From  the  reformatory  point  of  view  all  formal  assortment  and  habitual 
association  with  each  other  raise  so  many  obstacles  to  individual  recovery. 

From  the  medical  point  of  view,  the  presumption  must  almost  be 
against  the  expediency  of  dismissing  a  woman  from  the  register. 

From  the  moral  point  of  view,  the  presumption  must  always  be  in 
favour  of  dismissal,  and  the  path  to  a  better  life  made  easy  and  directly 
accessible. 

These  conflicting  claims  of  medical  science  and  administrative  necessi- 
ties are  hard  to  reconcile. 

It  appears  from  an  examination  of  the  laws  and  regulations  actual  Iv 
in  force  that  at  least  90  per  cent,  of  the  women  are  brought  upon  the 
register  by  "voluntary  submission,"  if  the  woman's  formal  acquiescence 
obtained  or  enforced  by  the  powers  conferred  on  the  police  can  be  called 
a  "voluntary  "   act  on  her  part. 

Such  powers,  as,  in  fact,  are  invariably  conferred  on  the  police,  are 
often  indefinite,  and  practically  irresponsible.  Even  if  free  from  abuse-- 
and,  like  other  powers,  they  are  liable  to  abuse — and  singularlv  is  this 
so  when  exercised,  as  they  are,  in  secret,  they  cannot  but  frequently  press 
with  disastrous  and  irremediable  severity  on  women  who  are  not  the  in- 
tended subjects  of  them.     Law,  at  best,  is  a  poor  substitute  for  morality. 

Again,  it  cannot  be  argued  that  this  system  of  registration  and  examina- 
tion is  merely  an  extension  of  that  policy  which  is  justifiable  in  the  case 
of  such  diseases  as  small-pox,  plague,  scarlet  fever,  &c.  There  is  really 
no  analogy  of  a  kind  to  afford  a  basis  for  the  argument. 

Special  legislation  in  the  case  of  the  above-mentioned  and  other  con- 
tagious diseases  is  necessary  to  protect  an  innocent  people,  who  have  no 
other  means  of  protecting  themselves  against  an  infection  often  subtle  and 
diffusive  in  its  nature. 

In  the  other  case,  ordinary  virtue  and  decency  of  living  are  sufficient 
safeguards  against  contagion. 

But  supposing  a  case  can  be  made  out  in  respect  of  danger  to  a  help- 
less   community,    which    these   special    diseases,    in    comparison    to   others. 
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present,  tlie  only  argument  in  favour  of  devoting  public  money  to  the  cure 
of  persons  sufUring  from  this  class  of  disease,  above  all  others  must  be 
that  it  is  a  matter  of  extraordinary  public  concern  that  vice  should  be 
indulged  in  with  as  little  expense  to  the  general  community  as  possible. 
In  other  words,  free  public  hospitals  for  the  isolation  aiid  cure  of 
\enereal  diseases,  as  contra-distinguished  from  all  other  complaints,  means 
that  citizens  must  pay  for  their  vices,  and  the  State  must  organize  the 
machinery  b\-  which  the\-  can  most  effectually  do  so. 

\o  writer  yet  has  had  the  effrontery  to  avow  in  so  many  words  that  one 
of  the  benefits  of  advanced  civilization  is  the  secure  indulgence  on  the 
l)art  of  men  at  any  needful  sacrifice  on  the  part  of  women,  and  at  the 
public  expense. 

That,  however,  shortly  put,  is  the  doctrine  admitted,  if  not  openlv 
preached. 

The  decency  of  the  streets  can  be  protected  without  a  licensing  system. 
With  regard  to  certified  hospitals,  much  can  be  said  for  and  against 
the  establishment  of  a  State  hospital  for  the  treatment  and  cure  of  women 
found  diseased  at  the  first  or  any  succeeding  examination.  While  there  is 
in  many  countries  a  deeply-rooted  prejudice  to  opening  the  doors  of  gene- 
ral hospitals  to  patients  suffering  from  venereal  diseases,  special  hospitals 
for  these  diseases  afford  a  sufficient  illustration  of  the  fact  that  confine- 
ment in  them  is  regulated  by  purely  sanitary  and  not  moral  considerations. 
It  is,  as  said  before,  difficult,  or  impossible,  to  reconcile  the  moral  with 
the  sanitary  aspect.  They  are  incompatible.  In  proportion  as  the  one  is 
strengthened,  the  other  is  weakened. 

An  offence  which  is  apparently  looked  upon  as  legally  and  morally 
prohibited,  is  also  looked  upon  as  calling  for  public  concern,  sympathy, 
and  expenditure. 

"  Nor  is  the  State  open  to  any  imputation  uf  injustice,  if  it  selects  for 
its  curative  effects  those  diseases  which  are  most  easily  or  unconscious!}- 
spread  among  vast  classes  of  people  peculiarly  unable  to  protect 
themselves." 

"  Taking  it  for  granted,  as  a  cardinal  principle,  that  all  disease,  how- 
ever occasioned,  has  a  presumable  claim  to  e'lual  medical  treatment  and 
relief,  it  is  at  least  incumbent  upon  those  by  whose  agencv  the  relief  is 
administered  to  select  such  ways  of  administering  it  as  are  the  most  likely 
to  recover  the  patient  from  the  moral  condition  of  which  the  disease  is  a 
direct  consequence,  and  to  alter  for  the  better  that  moral  condition  of 
society  generally  to  which  the  prevalent  recurrence  of  such  disease  is 
mainly   due." 

The  ])lain  fact  stands  out  with  unmistakable  clearness  that  the  system 
of  examination  and  isolation  for  the  cure  of  certain  special  diseases  of 
registered  prostitutes,  is  but  an  elaborate  preparation  for  the  renewal  of  a 
vice  and  its  attendant  evils. 

The  multiform  and  complex  aspects  of  this  subject  cannot  be  exclusively 
monopolized  by  members  of  the  medical  profession.  The  legal,  constitu- 
tional, and.  moral  aspects  must  also  be  keenly  scrutinized  in  the  solving 
of  a  problem  admittedly  difficult. 

This  question  is  strictly  an  international  one,  and  no  true  solution  of  it 
will  l)e  found  until  the  nations  by  common  consent  agree  to  the  unixersa! 
adoption  of  a  uniform  code  of  laws  which  rests  on  a  sound  political 
foundation. 
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THE  COLONISATION  OF   TROPICAL  AUSTRALIA. 

Richard  Arthur,   M.A.,   M.D.,   Sydney,   N.S.W. 

It  is  not  often  that  medical  science  is  called  upon  to  deal  with  the 
larger  problems  of  statesmanship.  It  is  true  that  the  questions  of  public 
hygiene  have  gained  consummate  importance  in  these  latter  days,  but  as  yet 
they  influence  little  the  course  of  national  or  international  policy  or  rela- 
tionship. 

The  problem  that  I  ;isk  you  to  discuss  is  this  : — 

Some  years  ago  the  Federal  Parliament,  following  in  the  footsteps  of 
some  of  the  State  Legislatures,  decreed  what  is  known  popularly  as  the 
"White  Australia"  policy,  i.e.,  the  exclusion  of  all  so-called  coloured 
races  from  this  continent. 

Now,  I  have  no  quarrel  with  this  police  Rather  do  I  applaud  it, 
seeing  in  it  a  splendid  ideal,  by  which  one  great  area  of  the  earth's  surface 
shall  be  reserved  to  build  up  therein  a  community  which  will  be  the  flower 
of  modern  civilization. 

I  repeat  that  I  yield  to  no  one  in  my  enthusiastic  indorsement  of  this 
doctrine,  and  I  am  prepared  to  do  all  that  lies  in  my  power  to  gi\e  effect 
to  it. 

But,  unfortunately,  it  does  not  follow  that  because  a  thing  appears  to 
be  desirable,  it  must  necessarily  come  within  the  realm  of  the  practicable. 
And  the  wise  man  is  he  who,  having  set  his  desires  on  a  certain  object, 
sits  down  first  and  considers  gravely  whether  he  can  by  any  means  attain 
to  it,  lest  all  his  strivings  should  end  in  ^•anity  and  vexation  of  spirit. 
Nothing  is  easier  than  to  urge  insistently  that  Australia  must  be  white. 
Nav,  one  can  go  further,  as  the  majority  of  Australians  at  present  do,  and 
demand  that  any  influx  of  new  blood  be  limited  to  the  Anglo-Saxon  race. 
The  feeling  with  them  is — our  immigrants,  if  any,  are  to  be  British  or 
nothing. 

Again,  I  would  not  dissent  from  this  further  doctrine  if  its  practicability 
•could  be  demonstrated  to  me. 

I  am  now  an  out-and-out  Australian,  but  still  retain  my  love  for  and 
loyalty  to  the  Motherland,  and  Avould  desire  to  see  her  children  spread 
over  this  fair  land  from  Port  Darwin  to  INIelbourne,  and  from  Perth  to 
Brisbane.  Here  is  room  for  every  man  or  woman  who  shall  leave  the 
British  Isles  for  the  next  hundred  years,  and  I  should  be  content  if 
Australia  conld  be  kept  exclusively  for  them.  But  it  is  madness  to  feed 
one's  soul  with  illusions,  and  it  is  possible  that  this  dream  of  an  Anglo- 
Saxon  Australia  may  be  one. 

Let  us  look  at  the  facts  :     About  one-third  of  this  island  continent  lies 

north  of  the  Tropic  of  Capricorn,  and  is,  therefore,  in  the  torrid  zone.     For 

-the  ver\-  gravest  of  national  reasons,   which   I   need  not  discuss  here,   this 

portion  of  Australia  should  carrv  a  population  as  great,  or  even  greater, 

than  that  of  the  southern  part  of  the  Commonwealth. 

The  question  I  wish  to  present  to  you  is — Is  it  possible  to  fill  up  this 
tropical  Australia  in  the  immediate  future  with  people  of  the  Anglo-Saxon 
race?  There  are  manv  who  replv  with  an  unhesitating  affirmative  to  this 
-query.  Some  Federal  members  of  Parliament  recently  visited  North 
Queensland  and  the  Northern  Territory — in  the  winter,  it  is  true — and  re- 
turned with  glowing  accounts  of  it  as  a  land  of  milk  and  honev,  awaiting, 
virginlike,  for  the  axe  and  the  plough  of  the  white  settler  to  stimulate  its 
fertility  and  producti  ^-eness.      No  shadow  of  doubt  seemed  to  cross  their 
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minds  as  to  the  possibility  of  Australian  or  British  settlers  not  being  able  to 
live  permanently  there  and  rear  a  race  of  hardy  descendants.  Again, 
Professor  Gregory — no  n^ean  authority — in  his  text-book  on  Australian  geo- 
graphy, casts  scorn  at  tliose  who  would  question  the  possibility  of  a 
White  Australia.  And  several  well  known  medical  men,  among  whom  are 
Dr.  Elkington,  of  Hobart,  and  Dr.  Macdonald,  of  Geraldton,  North 
Queensland,  have  maintained  stoutly  that  the  colonization  of  Tropical  Aus- 
tralia by  British  people  is  a  fact  which  hardly  admits  of  argument,  so 
certain  is  it  that  they  can  thri\e  and  rear  healthy  children  there. 

Now,  I  would  be  only  too  pleased  if  I  could  give  a  whole-hearted  assent 
to  the  proposition,  and  shut  my  eyes  to  other  considerations  which  insist  in 
obtruding  themselves.  And  the  most  outstanding  of  these  is  the  fact  that 
throughout  all  history  there  is  no  record  of  a  white  race,  or  at  least  of 
a  race  of  Northern  Europeans  such  as  the  English,  having  colonized  per- 
manently in  the  Tropics.  I  cannot  admit  that  the  persistence  of  some 
British  settlers  in  the  West  Indian  Islands  and  British  Guiana  for  some 
hundreds  of  years  is  an  exception  to  this  rule,  since  the  few  there  have 
led  a  cloistered  life,  in  which  manual  labour  has  played  no  part,  their 
children  have  been  educated  in  the  main  in  a  cooler  climate,  and  there 
has  been  a  certain  admixture  with  a  coloured  race. 

And  the  same  conditions  hold  with  regard  to  India,  in  connexion  with 
which  it  is  sometimes  instanced  that  several  generations  of  the  English  ha^•e 
spent  their  lives  ihere. 

^ly  thoughts  were  first  turned  in  this  direction  bv  reading  some  time  ago 
a  book  called  Trofic  LigJii,  by  a  Dr.  Woodruff,  of  the  United  States 
Armv. 

He  lays  down  the  thesis  that  living  forms  are  distributed  in  zones, 
'whose  boundaries  are  isothermals.  A  species  is  sharply  limited  in  its 
northern  and  southern  extensions,  and  though  it  may  be  found  over  longer 
distances  east  and  we'^t,  it  is  never  found  out  of  its  zone.  Migration  will 
be  followed  by  extinction  sooner  or  later,  for  acclimatization  is  not  possible. 
This  extinction  may  affect  the  individual  Avho  has  migrated,  or  several 
generations  may  pass  before  the  accumulated  injuries  are  fatal.  It  is  true 
that  he  admits  the  possibility  of  a  survival  of  the  descendant  of  a  migrated 
form  caused  bv  natural  selection  eliminating  the  most  unfit,  and  preserving 
those  best  fitted  to  the  new  environment,  thus  producing  a  new'  species. 
But  he  gives  no  illustration  from  the  human  race  where  this  has  occurred. 
I  am  not  concerned  with  his  theorv  of  actinic  light,  which  seeks  to  explain 
this  impossibility  of  acclimatization,  though  I  must-  admit  it  is  a  very 
ingenious  one. 

But  Dr.  Woodruff  is  not  alone  in  this  belief.  ^fost  other  authorities 
agree  as  to  the  impossibility  of  the  colonization  of  the  tropics  by  the 
Northern  European  races.      Benjamin  Kidd  states  the  case  thus : — 

"  The  attempt  to  acclimatize  the  white  man  in  the  tropics  must  be 
recognised  to  be  a  blunder  of  the  first  magnitude.  All  experiments  based 
upon  the  idea  are  mere  idle  and  emptv  enterprises,  foredoomed  to  failure. 
There  the  white  man  lives  and  works,  as  a  diver  lives  and  works  under 
water.  Any  one  who  approaches  the  .subject  with  an  open  mind  will 
probably  find  himself  p)Ossessed  sooner  or  later  of  an  overmastering  convic- 
tion of  the  innate  unnaturalness  of  the  whole  idea  of  acclimatization  in 
the  tropics,  and  of  everv  attempt  arising  out  c>f  it  to  reverse  by  an  effort 
within  human  range  the  long  slow  process  of  evolution  which  produced 
such  a  profound  dividing  line  between  the  inhabitants  of  the  tropics  and 
those  of  the  temi)erate  regions.      To  scarcely  any  of  the  facts  commonly 
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adduced  in  favour  of  the  idea  will  it  be  found  possible  to  attach  any  real 
weight  on  analysis.  The  unusual  triviality  of  the  facts  on  the  one  side, 
and  the  apparently  massive  and  overwhelming  character  of  the  evidence  on 
the  other  will  probably  bring  most  unbiased  minds  to  feel  that  it  is  a 
matter  upon  which  in  the  end  there  can  hardly  be  room  for  any  real  or 
important  difference  of  opinion." 

Again,  Robert  Ward,  Assistant  Professor  of  Climatology  in  Harvard 
University,  in  his  book  on  "Climate,"  published  this  year,  writes  : — 

"  Experience  teaches  that  white  men  cannot  with  impunity  do  hard 
manual  labour  under  a  tropical  sun,  but  that  they  may  enjoy  fairly  good 
health  as  overseers  or  at  indoor  work,  if  they  take  reasonable  precautions. 

Acclimatization,  in  the  full  sense  of  having  white  men  and  women  living 
for  successive  generations  in  the  tropics,  and  reproducing  their  kind,  with- 
out physical,  mental,  and  moral  degradation  {i.e.,  colonization  in  the  true 
sense)  is  impossible." 

Manv  other  authorities  might  be  quoted  as  to  the  impossibility  of  the 
colonization  of  the  tropics  by  white,  and  especially  by  the  Northern  Euro- 
pean races. 

Whom,  then,  of  these  conflicting  witnesses  shall  we  believe? 

I  would  fain  lend  ear  to  the  assertions  of  those  who  maintain  that 
no  part  of  Australia  is  a  forbidden  land  to  the  man  of  British  birth  or  his 
children,  but  I  cannot  fail  to  see  that  the  case  they  make  out  is  by  no 
means  a  convincing  one. 

It  would  be  idle  to  deny  that  white  people  can  live  in  tropical  Australia, 
for  a  number  are  already  settled  there,  and  enjoy  a  fair  standard  of  health. 
But  they  have  not  been  there  long;,  and  there  are  not  many  of  them. 
Various  attempts  to  implant  convict  settlements  there  early  last  century  were 
abandoned  after  a  few  years'  trial  of  the  climate,  and  it  is  a  significant  fact 
that  after  nearly  50  years  of  administration  by  Smith  Australia,  the 
Northern  Territory,  which  is  four  times  the  size  of  Great  Britain,  has  a 
population  of  onlv  680  males  and  200  female  Europeans. 

And,  in  spite  of  the  existence  of  fertile  land  and  mineral  wealth,  the 
whole  of  tropical  Australia,  which  embraces  over  1,000,000  square  miles, 
has  a  population  of  no  niore  than  100,000  persons,  most  of  them  congre- 
gated in  the  seaport  towns  of  Rockhampton  and  Townsville,  and  the  mining 
centres  of  Mount  Morgan  and  Charters  Towers. 

There  must  be  some  potent  reason  for  this  disinclination  of  the  Anglo- 
Saxon  to  go  north,  and  the  explanation  is  probably  that  no  one  will 
suffer  gladly  a  climate  in  which  the  temperature  keeps  between  90  degrees 
and  100  degrees  for  months  unless  exceptional  opportunities  for  making 
money  are  offered  to  him,  and  this  does  not  appear  to  be  the  case  in  tropical 
Australia.  On  the  contrary,  the  cry  is  for  cheap  labour  to  develop  the 
tropical  industries,  which  are  carried  on  by  poorly-paid  workers  in  othei 
countries. 

But  I  would  impress  upon  you  that  the  crux  of  the  matter  is  not  the 
question  as  to  whether  the  adult  individual  can  maintain  a  fair  degree 
of  health  and  working  efficiency  in  the  tropics.  It  is  generally  recog- 
nised now  that  with  proper  hygienic  and  sanitary  precautions  this  is 
possible,  though  it  is  an  open  question  whether  the  white  man  can  spend 
a  lifetime  of  manual  labour  under  the  tropical  sun. 

The  all-important  issues  are — how  can  the  women  and  children  of 
a  white  race  thrive  there,  and  what  will  be  the  physical  condition  of  the 
second  or  third  generation  of  the  nati^•e  born  ? 
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These  are  all  the  points  on  which  we  require  authoritative 
opinions,  and  it  is  possible  that  there  are  members  of  the  section  present  who 
can  give  valuable  information  on  the  subject.  Dr.  Macdonald,  to  whom  I 
referred  previously,  speaks  most  enthusiastically  of  the  health  of  the 
children  under  his  observation,  and  states  that  the  people  of  North  Queens- 
land seem  to  revel  in  the  heat.  On  the  other  hand,  Dr.  Frederick  Gold- 
smith, who  resided  for  five  years  at  Port  Darwin,  writes  to  me  in  a  most 
pessimistic  manner  about  the  possibility  of  acclimatization,  and  supports 
his  belief  by  a  wealth  of  personal  experience. 

As  I  said  before,  I  am  loath  to  abandon  the  ideal  of  a  White  Australia, 
but  I  feel  myself  being  forced  reluctantly  to  the  conclusion  that  a  large- 
Anglo-Saxon  settlement  in  Northern  Australia  is  impossible. 

But  before  I  would  renounce  this  cherished  ideal,  I  would  desire  to 
see  if  other  European  races  could  not  be  found  more  fitted  for  the  task 
of  developing  our  tropical  north.  There  are  people  living  in  sub-tropical 
zones  in  Spain,  Italy,  Greece,  and  even  Syria,  who  have  managed  to 
survive  in  colonies  nearer  the  equator.  Many  generations  of  Spaniards 
and  Portuguese  have  persisted  in  the  Cape  Verde  Islands  and  Cuba,  in 
Venezuela,  Brazil,  and  Ecuador,  although  it  is  true  that  in  the  majority  of 
cases  they  have  intermarried  with  the  natives. 

And  it  is  possible  that,  with  a  strain  of  Xorthern  European  blood,  they 
might  be  able  to  populate  permanently  tropical  Australia.  With  this 
object  in  \'\e\\,  I  proposed  some  time  ago  that  a  large  area  of  land  might 
be  granted  in  the  Northern  Territory  for  a  Jewish  agricultural  colony,  and 
though  this  proposal  met  with  a  stoma  of  opposition,  I  am  still  of  the 
opinion  that  the  Jew,  with  his  intense  vitality,  might  have  been  able  to 
•  settle  permanently  there. 

It  is  certain  that  the  problem  is  one  bristling  with  difficulties,  and 
some  approach  to  a  solution  of  it  becomes  urgently  importunate  now  that 
the  Federal  Government  is  about  to  take  o\er  the  Northern  Territory,  and 
contemplates  the  initiation  there  of  a  great  scheme  of  colonization. 

Lest  this  should  end  in  bitter  disappointment,  and  with  results  disas- 
trous to  the  destiny  of  Australia,  I  am  convinced  that  it  would  be  true 
wisdom  for  the  Commonwealth  authorities  to  institute  a  searching  examina- 
tion into  the  subject  before  they  proceed  to  any  practical  steps  in  settling 
people  in  Northern  Australia.  It  seems  to  me  that  nothing  less  than 
a  Royal  Commission  of  experts  is  demanded.  The  majoritv  of  the 
members  of  this  Commission  should  be  medical  men,  and  e\idence  should 
be  taken  not  only  in  the  south,  but  on  the  spot  in  Northern  Queensland  and 
the  Northern  Territory.  And  even  if  it  became  necessary  to  visit  parts 
outside  of  Australia,  there  should  be  no'  hesitation  in  agreeing  to  this ; 
because  any  extra  expense  would  be  infinitesimal  as  compared  with  the  loss, 
arising  from  an  unsuccessful  attempt  at  colonization. 

"  A  visit  to  Central  America  and  the  Northern  States  of  South  America 
would  probably  throw  much  light  on  the  subject. 

In  conclusion,  1  trust  that  the  section  •  will  recognise  the  momentous- 
ness  of  the  problem  which  I  have  tried,  however  imperfectly,  to  set  before 
them.  I  am  certain  that  all  present  are  not  only  medical  men.  but  patriotic 
Australians,  who  hope  for  a  great  and  glorious  future  for  this  fair  land 
of  ours. 

What  that  future  shall  be  is  wrapped  up  to  a  great  extent  in  the  answer 
to  this  problem. 
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And  so,  I  believe,  I  shall  be  supported  in  the  resolution  that  T  am 
about  to  submit  to  the  section — ^to  be  transmitted  later  to  the  general  meet- 
ing of  the  Congress. 

I  beg  to  move — "  That  the  section  recommends  to  the  general  Congress 
that  a  deputation  be  appointed  by  the  Australasian  Medical  Congress  to 
wait  upon  the  Prime  Minister  of  the  CommonAvealth,  and  to  urge  upon  him 
the  urgent  necessit}-  of  appointing  a  Royal  Commission  of  experts  to  inquire 
into  the  possibility  of  the  colonization  of  tropical  Australia  by  white  races 
before  any  practical  steps  are  taken  to  endeavour  to  settle  people  there." 

The  motion  was  seconded,  and  carried  unanimously. 

A  recommendation  accordingly  was  nxade  to  the  Congress  at  its  final 
meeting,  which  appointed  a  deputation  to  wait  on  the  Prime  Minister. 


PERIODICITY   IN. EPIDEMIC  DISEASES. 

James  Jamieson,   M.D., 
Health  Officer,  City  of  Melbourne. 

Ebbs  and  flows,  varying  in  degree,  but  with  a  marked  tendency  to 
regularity  of  recurrence,  are  comrr^on  features  of  vital  phenomena,  physio- 
logical as  well  as  pathological.  One  of  the  most  familiar  instances  is 
seen  in  the  variations  of  body  temperature,  not  verv  obvious,  perhaps,  in 
health,  but  enormously  exaggerated  in  such  diseases  as  typhoid  fever.  In 
most  instances  there  is  no  satisfactory  explanation  of  this  diurnal  change  in 
the  body  temperature  yet  attainable,  though,  in  the  case  of  malarial  fevers, 
with  their  quotidian  or  other  rises  and  falls,  it  is  now  known  that  these 
variations  correspond,  or  run  parallel,  with  phases  in  the  life  history  of 
the  parasite  in  the  blood. 

The  subject  of  periodicity  in  disease  is  a  very  large  and  important 
one,  and  a  careful  study  of  its  phenomena  mav  readily  help  to  explain 
points,  as  yet  unsettled,  in  connection  with  other  diseases,  endemic  or 
epidemic.  It  certainly  can  onlv  be  in  the  way  of  providing  a  large  ac- 
cumulation of  data,  that  we  may  hope  to  find  new  paths  of  inquiry  towards 
more  exact  methods  of  prevention. 

Periodicity,  as  it  is  seen  in  most  of  the  epidemic  diseases,  may  be  in 
various  forms.  One  striking  instance  is  the  very  regularlv  exact  duration 
of  the  different  stages  of  incubation  or  total  duration.  This,  though  long 
enough  recognised,  has  not  in  almost  any  case  been  fully  explained.  That 
it  .is  connected  with  changed  phases  of  development  of  the  causal  agent  is 
more  than  probable,  and  that  it  is,  in  a  measure,  the  result  of  the  forma- 
tion of  anti-bodies  is  clear.  But  the  exact  cause  of  a  critical  ending,  as 
in  pneumonia,  has  not  yet  been  made  plain ;  and,  of  course,  we  have  vet 
no  explanation  of  the  remarkable  differences  in  the  length  of  the  incuba- 
tion period  in  different  diseases,  or  of  the  total  duration  of  an  attack  in 
the  acute  epidemic  exanthematous  diseases.  After  all  the  study  given  by 
bacteriologists,  it  is  manifest  that  very  much  remains  to  be  learned  before 
we  can  have  even  an  approximation  to  full  knowledge  of  the  natural 
history  of  these  diseases.  Any  approach  to  such  knowledge  can  only  bi 
reached  by  the  combined  work  of  biologist,  chemist,  and  clinical  observer. 
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A  special  point  in  the  history  of  the  epidemic  diseases  is  the  liability 
which  they  show  to  successive  periods  of  increase  and  decline  of  pre\alence 
and  fatality.  The  problem  in  connection  with  this  would  be  simplified 
if  there  were  a  constant  ratio  between  these,  since,  even  in  the  absence  of 
anv  exact  returns  as  to  prevalence,  it  would  be  sufficient  to  know  the  num- 
ber of  deaths  in  a  given  period.  This  is  not  the  case,  howe\-er,  since 
almost  all  epidemics  have  a  varying  degree  of  virulence,  and  percentage 
of  mortality,  at  different  periods.  Scarlatina  has  this  peculiarity  per- 
haps more  than  any  other  disease.  In  the  early  years  of  its  appearance 
in  Victoria,  it  was  looked  upon  as  a  petty  ailment ;  whilst  the  great  out- 
break of  1875-76  showed  a  severity  and  fatality  which  could  be  described 
as  excessive;  and,  again,  mortality,  in  recent  years,  has  been  actually 
trifling.  Of  these  alternations  we  have  as  yet  no  approach  to  an  explana- 
tion, and  can  only  postulate  some  cosmic  conditions  as  operative  in  their 
production. 

Leaving  the  individual  attacks,  and  taking  the  epidemic  diseases  as 
they  occur  in  outbreaks,  it  will  be  seen  that  the  phenomenon  of  periodicitv, 
in  one  or  in  successive  outbreaks,  manifests  itself  in  various  ways. 

It  may  be  seasonal,  the  disease  showing  a  marked  tendency  to  increase 
and  diminution  of  prevalence  at  different  seasons  of  the  year.  And.  v.i 
respect  of  this  seasonal  periodicity,  it  may  be  seen  to  be  regular  or  irre- 
gular, meaning  thereby  that  whilst  one  disease  has  year  by  year  its  seasons 
of  prevalence  and  decline,  which  are  always  the  same,  another  disea.?e 
can  be  show^n  to  exhibit  these  seasonal  variations,  only  when  longer  perio<is 
than  one  year  are  taken. 

The  best  instance  of  regular  periodicity  is  seen  in  typhoid,  which  here 
begins  to  show  its  presence  plainly  in  November,  and  increases  in  preval- 
ence till  February'  or  March,  after  which  there  is  a  steadv  and  continuous 
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decline  till,  from  July  to  October,  it  is  almost  extinct.  Of  course,  the 
disease  may  begin  a  little  earlier,  or  drag  on  a  little  longer  in  one  year  than 
in  another,  but  still  the  curves  for  successive  years  are  closely  similar. 
The  accompanying  chart,  based  on  the  annual  monthly  mortality  for  a 
period  of  27  years,  brings  out  this  characteristic  very  plainly.  Allovy- 
ance  is  not  made  for  the  exact  number  of  days  in  each  month,  but  even  If 
this  were  done  the  form  of  the  curve  would  not  be  materially  altered. 

No  other  disease,  except  malaria,  and,  possibly  dysentery,  or  the  sum- 
mer diarrhcea  of  infants,  would  show  a  regularity  of  periodical  seasaial 
recurrence  at  all  like  this. 
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Others  of  the  ordinary  epidemics  do  not  exhibit  this  periodical  charac- 
ter in   a  way   to  attract  immediate  attention.       Measles  or  scarlet   fever, 
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chicken  pox  or  whooping  cough  may  have  their  greatest  period  of  preval- 
ence at  anv  season  of  the  year,  and  it  is  only  by  comparison  of  a  long 
series  of  outbreaks  that  it  is  possible  to  discover  a  distinct  cendencv  to 
periodical  seasonal  recurrence.  That  it  does  exist  is  clearly  brought  out 
by  the  accompanying  charts  for  diphtheria  and  scarlet  fever,  based  again 
on  the  monthly  mortality  over  a  considerable  period  of  years. 

That  diphtheria  tends  to  become  more  prevalent  in  the  cold  part  of  the 
year  has  been  often  remarked,  both  in  Europe  and  America.  It  is  not 
generally  known  how  regular  this  seasonal  recurrence  is,  when  a  large 
number  of  cases,  spread  over  a  series  of  years,  are  taken.  The  accom- 
panying tracing  brings  this  out  very  plainly ;  the  curve,  in  its  uniform 
ascent  and  descent,  being  almost  as  regular  as  that  of  typhoid.  The 
break  in  the  descent,  between  June  and  August,  is  not  easy  of  explanation, 
except  on  the  supposition  that,  large  as  the  figures  used  are,  they  are  not 
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cjuite  large  enough  to  secure  uniformity.  Much  more  important  is  the 
question  about  the  cause  of  the  increased  prevalence  in  the  late  autumn 
and  winter.     One  suggestion,   by  a   European  epidemiologist,   was  that  it 
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was  due  to  the  greater  crowding  into  towns,  and  the  indoor  life  led  by  so 
manv  persons  in  winter.  Another  suggestion  is  that  the  increase  is  due 
to  a  predisposition,  excited  b\  the  prevalence  of  catarrhal  affections  in 
cold  weather.  Recently  great  stress  has  Ix^en  laid  on  school  attendance, 
and  infection  from  ciiild  to  child  at  school,  as  the  chief  elements  in  de- 
termining the  degree  of  prevalence  at  different  seasons.  We  are  told 
by  the  medical  officers  of  the  London  School  Board  that  diminished  pre- 
valence is  co-incident  with  school  holidays,  an  increase  regularly  following 
the  return  of  children  to  school.  That  infection  is  verv^  frequently  ac- 
quired at  school  need  not  be  doubted  ;  but,  that  the  closing  and  opening 
of  schools  accounts  for  such  a  regular  rise  and  fall,  in  prevalence  and 
mortality,  as  is  shown  on  our  curve,  is  not  conceivable. 

It  is  difficult  to  apply  any  test  to  the  other  suggested  explanations  of 
special  winter  prevalence  of  diphtheria.  If  the  disease  is  largely  pre- 
disposed to  by  catarrhal  affections  of  the  nose  and  throat,  so  largely  indeed 
as  to  account  for  winter  prevalence,  there  should  be  some  other  association 
than  a  mere  seasonal  one.  Catarrhs  are  never  so  prevalent  as  they  are 
during  an  epidemic  of  influenza,  and  it  may  be  interesting  to  discover 
whether  there  is  any  kind  of  parallelism  of  prevalence  between  that  disease 
and  diphtheria.  The  accompanying  chart,  showing  the  mortality  from 
the  two  diseases,  through  a  considerable  series  of  years,  makes  it  plain 
that  any  clcise  concurrence  of  the  kind  supposed,  does  not  really  exist.  An 
increased  susceptibility  of  the  structures  about  the  throat  cannot  therefore 
be  taken  as  accounting  much,  if  at  all,  for  the  w-inter  prevalence. 

The  suspicion  has  often  been  aroused  that  there  may  be  some  foci,  out- 
side of  the  body,  in  which  the  bacilli  may  grow,  or  possibly  pass  through 
some  phase  in  their  development.  There  is  as  vet  no  positive  evidence  ot 
the  existence  of  such  external  foci,  and  the  habitually  contagious  mode  of 
origin,  and  the  special  winter  prevalence  are  not  in  favour  of  this  view. 
Dampness  of  soil,  under  or  around  dAvellings,  and  specifically  the  grovvth 
of  moulds  on  the  walls  of  such  houses,  have  been  assumed  as  favouring 
in  some  special  way  the  spread  of  the  disease,  though,  so  far,  \vithout  any 
satisfactory  proof  or  evidence.  It  seems,  therefore,  as  if  we  must  accept 
this  seasonal  prevalence  as  an  established  fact,  though  for  the  present  we 
must  be  content  to  wait  for  an  explanation,  as  in  the  case  ot  other  epidemic 
diseases,  and  even  in  typhoid,  in  which  seasonal  influence  is  more  distinct 
than  in  any  other  of  them. 

It  has  been  remarked  by  English  writers  that  scarlet  fever  shows  a 
marked  tendency  to  increased  prevalence  in  autumn  with  a  climax  of 
severity  in  Septemljer.  It  must  be  taken  as  correct,  since  a  similar  tend- 
ency is  seen  here  at  the  corresponding  season — that  is,  in  March.  The 
character  of  the  curve,  on  the  chart  shown,  is  convincing,  as  to  the  general 
tendency  to  an  increased  prevalence,  from  October  to  March,  with  a  corre- 
sponding decline  to  October  again.  The  striking  breaks  in  the  slopes, 
"upward  and  downward,  are  difficult  or  impossible  of  explanation,  unless 
on  the  supposition  that  even  the  figures  for  27  years  are  not  large  enough 
to  allow  of  a  levelling  down  of  accidental  inequalities.  It  might  be  sup- 
posed that  the  rise  to  a  maximum  in  March  is  related  to  school  attendance. 
Rut  in  a  rather  slowly -spreading  epidemic  like  scarlet  fever,  there  would 
be  nothing  in  such  an  explanation  adequate  to  account  for  the  rapid  fall 
in  April.  To  assume  that  there  may  or  must  be  some  varying  suscepti- 
bility in  the  child  population  in  different  parts  of  the  year,  or  some  corre- 
sponding variation  in  activity  of  the  infecting  agent,  is  mere  theorising, 
without  present  possibility  of  proof.       And  it  has  to  be  noted,  as  against 
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anv  such  hypothesis,  that  the  climax  in  diphtheria  falls  in  May,  though  the 
two  diseases  ha\e  the  same  proneness  to  localize  their  early  manifestations 
in  the  fauces. 
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It  is  well  known,  with  reference  to  all  the  common  epidemics,  that  at 
intenals,  longer  or  shorter,  there  are  severe  outbreaks,  with  periods  of 
diminished  prevalence  or  complete  cessation  between.  In  isolated  dis- 
tricts it  may  be  merely  a  question  of  a  fresh  introduction  of  infection  from 
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without.  But  in  countries  or  districts  where  the  disease  is  ahvavs  more 
or  less  prevalent  there  must  be  some  other  explanation.  In  the 'case  of 
diseases  of  a  very  infectious  kind,  such  as  measles,  it  is  most  probable  that 
these  recurring  outbreaks  are  mainlv  due  to  the  growing  up  of  a  fresh 
bodv  of  susceptible  subjects.  While,  in  either  of  these  ways,  it  may  be 
possible  to  account  for  the  mere  recurrence  of  outbreaks,  at  intervals  more 
or  less  regular,  and  more  or  less  extensive,  the\   supplv  no  explanation  of 


?                  i                          i 

1                                              T^i 

!                           T                     i_  ? 

s                    !          !                                    J      s 

i  :::::±:i:::+:::::::j    a 

i                 T                                 ,      T 

i    .                                                                                                                ■:     i 

i                       1                  i                        J  1      i 

i                                        !                    y     \      I 

i                     •                                 >"              i 

1  i-            H-    r^fr  r~"^ 

i                           ^        i 

i                     _^          Tj_        T  '' 

'-  ____1: _Ti__  M  _i 

i                                                   !             <^                    1 

i  '                                         1               -^              i 

-                            -_    _]_           -/!        _^    i 

i                                           1   -r-^    i                i 

i                    i-J-p-T'T'                     1                i 

i      <tr ! i            1                       i 

1                            1 — '-^7           1                                            S 

i                                     <              i                                            i 

i                       ^U^l  !                       i 

i                                         ^>                           i 

i                                 ^--ffl                               i 

i                           -CT                                       i 

5                                  '^1                               i 

i                       _      1      _    5^ Hi 

k  "        _     __4.5: i 

i         ^'                          ^ 

i                    ">^                                            i 

§                 :S_             15 

i_L_                                   ""^ni-L              _L'= 

i  ii::Tt::::::::E::"":::  -i 

5                                       J^'                               i 

^                      -I-     '--J^--                           J- 

^        1         _                      ^'        _                 Ji 

i.                                    f                                       i 

1           i-^       ""  4i 

i                     ''^                                              i 

o 


P. 
o 

8 


a. 


0) 

-g' 
'5 

.a 
a. 

H 


I      S5£E:3S**s* 


Z   9  n  ■X  St  X  s 


103 

the  fact  that  the  same  disease,  and  indeed  almost  any  one  of  the  epidemic 
diseases,  shows  a  varying  degree  of  virulence,  and  proportionate  mortality, 
at  different  periods.  No  one  who  had  experience  of  measles  and  scarlet 
fever,  in  the  great  epidemics  of  1874-76,  could  fail  to  recognise  how 
different  these  outbreaks  were,  in  respect  of  severity  and  percentage  o^t 
mortality,  when  compared  with  their  mildness  in  more  recent  years. 

If  there  is  any  of  our  epidemic  diseases,  which  might  be  expected  to 
show  what  may  be  described  as  cyclical  periodicity — that  is,  recurrence 
at  regular  intervals  of  several  years,  of  outbreaks  of  unusual  extent  or 
severity — it  is  typhoid  fever.  It  is  dependent  more  than  any  other  on 
external  conditions ;  it  is  only  in  slight  measure  directly  contagious ;  it  has 
no  special  liability  to  affect  children ;  and  it  has  a  very  regular  seasonal 
periodicity.  The  opinion  has  at  various  times  been  expressed  that  typhoid 
has  its  regularly  recurrilig  periods  of  high  prevalence  or  fatality,  and  in- 
tervals of  four  years  have  even  been  mentioned  as  facts  observed  in  some 
places. 

Appended  (p.  102)  is  a  tracing  giving  the  curve  of  typhoid  fatality  in  the 
period  1866 -1907.  Up  to  1890  the  disease  seemed  to  run  riot  in  Mel- 
bourne, whilst  from  1891  to  1907,  during  which  there  have  been  improve- 
ments in  sanitation,  and  steady  extension  of  sewerage  works,  typhoid 
prevalence  has  been  reduced  to  quite  a  low  level.  In  the  first  of  thb 
periods  there  are  clear  signs  of  a  tendency  to  severe  recurrence,  at  intervals 
of  four  years ;  whilst,  in  the  second,  the  mortality  is  shown  to  have  varied 
little  from  year  to  year.  In  the  first,  the  inhabitants  of  the  city  were 
left  almost  at  the  mercy  of  external  influences ;  whilst,  in  the  second,  such 
conditions  were  greatly  curbed  or  kept  in  abeyance. 

Supposing  it  to  be  true  that  there  is,  or  may  be,  any  such  cyclical 
recurrence  of  outbreaks  of  typhoid,  it  has  to  be  confessed  that  we  have 
no  satisfactory  explanation  of  the  periodicity.  At  the  meeting  in  Mel- 
bourne, in  1890,  of  the  Australasian  Association  for  the  Advancement  of 
Science,  I  read  before  the  Hygiene  Section  a  paper  on  the  "  Influence  of 
Meteorological  Conditions  on  the  Prevalence  of  Typhoid."  It  was  taken 
up  mainly  with  the  results  of  a  rather  laborious  inquiry  into  the  relation 
between  rainfall  and  barometric  pressure  and  the  mortality  from  typhoid, 
through  a  period  of  24  years.  At  the  end  I  had  to  confess  that  no 
definite  relation  of  the  kind  sought  for  had  been  found  to  exist ;  though 
it  remained,  as  the  most  probable  supposition,  that  the  explanation  of 
periodicity  in  prevalence  of  typhoid  is  to  be  sought  in  meteorological  con- 
siderations. 

It  is  fortunate  that,  though  we  have  no  solution  of  the  theoretical 
problem  we  have  at  least  succeeded  in  attaining  the  valuable  practical 
result  of  getting  typhoid  mortality  reduced,  till  it  is  in  a  fair  way  of 
becoming  a  vanishing  quantity. 

I  have  to  express  my  obligations  to  Dr.  Walter  E.  Summons.  Assistant 
Health  Officer,  for  the  time  and  thought  given  by  him  in  the  preparation 
of  the  charts  by  which  this  paper  is  illustrated. 
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AIMS,  METHODS,  AND  SOME  RESULTS  OF  THE  MEDICAL 
EXAMINATION  OF  STATE  SCHOOL  CHILDREN  IN 
TAS.\L\NIA. 

Gertrude    Hallev,     M.U.,    B.S.    (Melb.), 
Medical  Inspector  of  Schools,  Tasmania. 

The  medical  inspection  of  State  Schools  in  Tasmania  was  first  mooted 
during  1904,  in  the  course  of  an  inquiry  into  the  administration  of  the 
Education  Department  of  that  day.  In  1906,  the  Chief  Health  Officer 
of  Tasmania,  Dr.  Elkington,  with  the  co-operation  of  the  Director  of 
Education,  suggested  to  Ministers  the  advisability  of  a  systematic  exami- 
nation of  State  School  children  in  Hobart,  with  a  view  to  ascertaining 
their  physical  condition.  Prior  to  this,  Dr.  Elkington  had,  from  1904 
onwards,  undertaken  some\vhat  extensive  inquiries  into  questions  of  school 
hygiene,  had  scheduled  the  requirements  for  sanitary  school  construction, 
and  had  aroused  interest  in  the  whole  matter  by  lectures  and  articles.  The 
suggestion  being  approved,  an  examination  of  some  1,200  children  in 
Hobart  schools  was  carried  out  by  Dr.  Elkington  and  Dr.  A.  H.  Clarke. 
As  the  outcome  of  a  report  on  this  research,  a  Medical  Branch  of  the 
Education  Department  was  formed  early  in  1907,  the  Chief  Health  Officer 
undertaking  its  direction.  In  passing,  I  would  point  out  that  this  arrange- 
ment possessed  certain  very  obvious  ad\antages  in  a  relatively  small  com- 
munity such  as  Tasmania,  in  that  it  avoids  duplication  of  expense  for 
laboratory  and  library  outfit,  and  enables  the  ^ledical  Inspectors  to  be 
in  continual  touch  with  notifications  of  infectious  disease,  and  gives  op- 
portunities to  them  to  acquire  technical  assistance  and  advice  in  matters 
of  school  and  general  sanitation,  which  would  not  otherwise  be  obtainable. 
It  also  renders  them  directly  responsible  to  a  professional  officer,  skilled 
in  their  own  particular  work. 

Early  in  1907,  two  part  time  medical  inspectors  were  appointed  (Dr. 
A.  H.  Clarke,  in  Hobart,  and  Dr.  G.  H.  Hogg,  in  Launceston),  and  one 
full  time  officer,  myself.  In  England,  there  has  been  much  controversy 
concerning  the  merits  of  whole  time  versus  part  time  medical  officers.  In 
Tasmania,  the  double  system  has  been  found  to  work  well. 

Aim. 

The  aim  of  the  medical  inspection  work  in  Tasmania  is  mainly  utili- 
tarian and  economical,  nay,  almost  commercial.  Much  money  is  wasted 
in  trving  to  teach  children  who  can  neither  see  nor  hear.  The  ultimate 
aim  of  the  medical  inspector  is  to  detect  those  children  who  are  physically 
unfit  to  benefit  by  the  modern  educational  methods,  and  to  improve  school 
conditions  for  them.  In  no  case  is  direct  treatment  undertaken.  Patents 
are  informed  as  to  defects  found,  and  advised  to  submit  the  child  to  their 
own  medical  attendant.  Teachers  are  also  advised  concerning  the  hygienic 
management  of  their  schools,  and  as  to  school  care  of  any  particular  child. 
Deliberate  anthropometry  is  not  attempted,  the  estimation  of  actual 
physical  obstructions  to  mental  receptiveness  being  regarded  as  of  more 
immediate  moment. 

Method. 

City  Schools. 

The  procedure  in  city  and  country  schools  is  necessarily  different.  In 
the  former  the  two  part  time  inspectors  visit  at  least  once  weekly.     They 
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examine  all  new  scholars,  and  \isit  the  class  rooms  regular])-  when  any 
child  who  appears  "out  of  sorts  "  or  displays  any  skin  eruption  is  picked 
out  for  special  examination.  The  examination  on  entering  school  com- 
prises the  usual  physical  details  of  height  and  weight,  acuity  of  vision  and 
hearing,  presence  of  adenoid  growths,  &c.  A  brief  history  of  previous 
illnesses  is  included,  and  is  of  considerable  practical  value  in  enabling 
non-immunes  to  be  sorted  out  for  exclusion  in  the  event  of  an  outbreak  of 
the  ordinary  communicable  diseases.  The  details  are  entered  in  a  card 
index.  Spaces  are  left  on  the  back  for  entering  up  the  subsequent  annual 
increase  in  height  and  weight,  with  notes  of  the  children's  annual  progress 
and  condition. 

School . 
Name  Date  of  Birth 

Place  of  Birth  Father's  Name 

Father's  Occupation  Mother's  Occupation  (if  any) 

Address 

Admitted  (date)  Class  allotted 

Physical  defects  or  personal  peculiarities  on  admission 
Disease  History  on  admission 

Height,   ins.  Weight,   lbs.  Eye  test   (Card)         Hearing  test 


Year.       Height,  in.    I    Weight,  lbs. 


Class. 


19 
19 
19 
19 
19 
19 
19 


in, 
date. 

in. 
date. 

iu. 
date. 

in. 
date. 

in. 
date. 

in. 
date. 

iu. 
date. 


lbs. 
date. 

lbs. 
date. 

lbs. 
date. 

lbs. 
date. 

lbs. 
date. 

lbs. 
date. 

lbs. 
date. 


class. 

date. 

class. 

date. 

class. 

date. 

class. 

date. 

class. 

date. 

class. 

date. 

class. 

date. 


Remarks,  e.g.,  mental 
capacity,  diseases,  &c. 


Date  of,  and  reasou  for  leaving 
Remarks  {e.g.,  after-career,  &c.j 


ig 


The  routine  work  is  done  by  a  teacher,  the  medical  inspector  seeing  the 
child,  and,  if  necessary,  checking  the  teacher's  observations.  At  the  com- 
mencement, it  was  hoped  to  have  this  work  done  by  each  class  teacher  for 
the  children  of  that  class  in  order  to  arouse  a  closer  personal  interest. 
This  did  not  prove  a  success,  cards  got  mislaid,  or  were  carelesslv  entered, 
and  it  was  found  more  satisfactory  to  entrust  the  work  to  one  teacher  who 
took  a  ftal  interest  in  the  physical  side  of  the  children.  In  some  cases  the 
head  teacher  undertakes  it. 
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Defecti\e  cliildien  are  entered  up  in  a  register,  together  with  notes  of 
advice  given  to  the-  teaclier.  When  the  defect  is  likely  to  interfere  with 
the  educational  progress  of  the  child,  a  blue  notice  is  sent  to  the  parent. 
It  reads  as  follows  : — 

Med.  IV. 

Education  Department. 

19     - 
Memo. 

Your  child  is  reported 

by  the  Visiting  Medical  Inspector  to  be  suffering  from 
The  condition   is   liable  to  interfere  with  educational 

progress,   and   in  the  child's  interests  you  are  advised  to  consult 
your  doctor  about  it. 

Yours  faithfully, 

Head  Teacher. 
Name 

This  memorandum  does  not  exampt  the  child  from  attendance 
at  school. 
Should  the  child  be  suffering  from  an  infectious  disease,  another  form 
of  notice  (red)  is  sent  to  the  parents. 
It  reads  as  follows  : — 
Med.  V. 

Education  Department. 

State  School. 
19     . 


Communicable  Disease  Notice. 


jSlemo. 


believed 
Your  child  is  to  be 

suspected 
suffering  from  a  Communicable  Disease,  naniely, 

I  am  obliged  by  the  Rules  of  the  Department  to  inform  you 
that  the  Child  abovementioned  may  not  again  attend  this  or  any 
other  State  School  until 

Every   other    child  ^    may  continue  to  attend  school, 
attending    school   > 

from  your  home  )  *  must  be  kept  at  home  until 

Yours  faithfully, 

Head  Teacher. 
*  Contacts   from   Diphtheria,    Scarlet   Fever,    and   Measles. 
(Strike  out  line  not  required.) 
Copies  of  notifications  of  infectious  diseases  occurring  in  city  districts 
are  forwarded  b)-  the  Department  of  Public  Health  to  the  Medical   In- 
spectors.    In  the  event  of  an  outbreak  appearing  to  be  connected  with  a 
school,  the  necessary  steps  for  exclusion  of  cases  and  contacts,  disinfection 
of  infected  rooms,  bacteriological  and  other  examinations  for  "carriers" 
are  undertaken  under  the  direction  of  the  Chief  Medical  Officer. 

Last  year  what  would  probably  have  been  a  serious  school  outbreak  of 
diphtheria  in  Hobart  was  prevented  in  this  way.  In  Tasmania,  we  do  not 
close  schools?  for  outbreaks  of  infectious  disease,  but  depend  on  the  more 
rational  methods  of  svstematic  exclusion. 
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Country  Schools. 

Notice  is  not  as  a  rule  sent  to  a  schooJ,  as  one  wishes  to  see  the  ordinary 
conditions  of  \entilation  and  cleanliness  both  of  buildings  and  of  children. 

At  first,  a  general  survey  is  taken  of  the  rooms  and  children,  noting  par- 
ticularly such  salient  details  as  working  positions,  grading  in  desks,  general 
cleanliness  and  management  of  the  room,  &c. 

A  rough  plan  is  then  made  of  the  school  and  outhouses,  orientation, 
amount  of  light  and  position  of  desks  in  regard  to  windows,  frosting  on 
windows,  ^■entilation,  drainage,  and  general  sanitary  matters,  and  condi- 
tions of  the  buildings  are  all  noted. 

The  children  are  then  examined.  The  card  index  system  has  not  been 
introduced  into  country  schools,  a  medical  register  only  being  used. 

Each  child  is  weighed  and  measured.'  A  portable  kit  containing  a 
"  standard  "  weighing  machine    and  height  standard  is  taken  to  the  school. 

Vision  and  hearing  are  tested,  throats  examined,  and  general  appearance 
noted.  Should  any  appear  delicate,  or  give  a  history  of  rheumatic  or 
scarlet  fever,  chorea,  persistent  cough,  or  other  serious  condition,  I  then 
further  examine  their  chests.  When  any  child  is  noticed  sitting  in  a  ^'ery 
bad  position,  or  stooping,  an  examination  is  made  for  lateral  curvature. 
Time  does  not  permit  of  every  child  being  examined  in  this  way,  nor 
do  we  consider  it  necessary. 

Should  there  be  any  defect  likely  to  interfere  with  educational  progress, 
the  same  notices  are  sent,  and  method  of  procedure  followed  as  in  the  city 
schools.  Advice  is  given  to  the  teacher  in  regard  to  the  best  hygienic  con- 
ditions for  the  children.  For  example,  if  the  child's  vision  or  hearing  be 
defective,  it  is  to  be  put  in  the  best  possible  position  in  class  for  seeing  and 
hearing.  When  heart  trouble  is  present  special  instruction  is  given  in  re- 
gard to  physical  exercises  and  drill. 

The  light  in  many  schools  is  deficient,  and  the  best  use  is  not  always 
made  of  what  light  there  is.  The  position  of  desks  is  too  often  faulty. 
The  best  available  methods  of  improving  the  existing  condition  of  things 
are  pointed  out  to  the  teacher.  Perflation  and  ventilation  are  explained 
together  with  the  advantages  of  sweeping  with  damp  sawdust,  and  damp 
dusting,  as  opposed  to  "  dry  methods." 

In  no  case  is  the  educational  work  of  the  school  interfered  with,  except 
perhaps  in  such  a  case  as  when  the  suggestion  is  made  that  the  desks  should 
be  turned  so  as  to  get  left  instead  of  back  light.  Objections  have  occasion- 
ally been  made  to  the  altered  arrangements  of  desks  to  secure  lateral  light- 
ing, on  the  score  that  orderly  dismissal  would  be  thereby  interfered  with. 
Dismissal  occupies  a  few  minutes  daily,  the  school  hours  during  which 
the  effects  of  defective  lighting  are  endured  amount  to  five  hours  daily.  I 
mention  this  as  an  illustration  of  the  causes  which  have  probably  operated 
to  produce  certain  effects  which  will  later  be  alluded  to.  The  above  ex- 
perience is  now  a  rare  one,  ana  the  education  inspectors  themselves  often 
render  helpful  assistance  in  the  work. 

At  the  lectures  at  the  Training  College  the  advantages  of  a  time-table 
arranged  on  rational  hygienic  lines  are  pointed  out.  Such  a  lesson  as  arith- 
metic should  be  given  in  the  earlier  part  of  the  day.  Singing,  brush,  and 
other  manual  work  later,  when  the  children's  brains  are  becoming  fagged. 

The  obvious  advantages  are  also  emphasized  of  alternating  writing  and 
other  lessons  where  the  children's  eyes  are  working  at  a  near  point  with 
black-board  work. 
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Results. 

The  ligiues  here  used  haxe  hee\\  taken  by  permission  from  my  official 
report  by  the  Chief  Health  Officer  on  the  work  of  the  Medical  Branch. 

Between  March,  1907,  and  June,  1908,  11,287  children  were  examined. 
Of  these  4.158,  or  36.83  per  cent.,  were  defective  to  an  extent  interfering 
with,  or  likely  to  interfere  shortly  with,  their  educational  progress. 

In  th&  following  analysis  of  results,  however,  only  those  schools  are 
taken  wl"iere  everv  child  was  examined. 


Percentages  Defective. 


Hobart 
Launccstou 
C'oimtiv  Schools 


30.47  per  cent,  defective. 

21.61 

13.73        ,, 


Classes,  not  age  groups,  have  been  taken  as  being  of  more  interest  and 
\alue.  The  age  at  which  a  child  enters  school  and  becomes  exposed  to  the 
strain,  and  often  unhygienic  conditions  of  school  life,  varies  considerably, 
especial Iv  in  the  countrv. 

Vision. 

In  the  following  tables.  I  ha\e  noted  the  number  of  children  with 
vision  below  normal,  that  is,  6-9,  or  less,  then  the  number  of  those  whose 
vision  is  such  as  to  interfere  with  educational  progress.  The  standard 
taken  for  the  latter  is  6-12  or  6-9,  should  the  child  show  any  sign  of  eye 
strain,  as  headaches. 


School. 


Hobart 

Laiinc-cston 
C'ountrv 


Kumber 
examined. 


3,000 
2.100 
5.036 


Vision  below 
Iformal. 


32.2  per  cent. 

21.61 

13.82 


Intefering  with 
Educational  Progress. 


10.8  per  cent. 
10.52         „ 
8.49 


At  first,  Snellens'  test  type  was  used  for  dist^nce.  This  was  not 
found  altogether  satisfactory  for  school  work.  Among  other  reasons  mili- 
tating against  it  are  the  following: — (i)  By  the  phonic  method  of  teach- 
ing the  children  to  read,  they  may  have  difficulty  in  naming  the  letters, 
although  they  may  see  perfectly;  (2)  many  are  quite  illiterate;  (3)  as  it  is- 
almost  impossible  to  have  each  child  in  a  room  alone  while  testing  vision, 
the  others  may  learn  the  test  type  by  rote.  Dr.  G.  H.  Hogg  and  I,  with 
the  sanction  of  the  Chief  Health  Officer,  drew  up  a  new  test  type,  an 
adaptation  of  Landlolt*s  optotype  of  a  broken  ring  on  a  white  ground. 

The  small  children  readily  learn  to  use  it,  and  are  very  interested,  the 
test  being  turned  into  a  game. 

It  is  interesting  to  note  this  difference  in  visual  defects  between  the 
children  in  the  city  and  -country  schools.  In  many  city  schools  there  is 
great  overcrowding,   the  children   having   to  do  their   lessons  in  passages 
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and  shelter  sheds,  where  lighting  conditions  are  exceedingly  bad.  The 
overcrowding  is  chiefly  in  the  preparatory  or  lower  classes,  at  the  age 
when  bad  lighting  is  most  detrimental. 

The  light  in  the  older  country  schools,  too,  is  often  very  much  below 
the  standard,  sometimes  i  :  14  or  i  :  i6  of  window  space  to  floor.  The 
standard  now  in  the  new  schools  is  i  :   5  or  i  :  6. 

The  presence  of  a  direct  connexion  between  defective  lighting  and 
sight  has  been  well  illustrated  in  several  country  schools  which  have  been 
remodelled.  Before  the  alterations  were  effected,  the  children  were  sub- 
jected to  great  eyestrain,  and  the  proportion  of  sight  defects  was  very 
high.  Since  then,  the  children  damaged  by  the  old  conditions  remain 
more  or  less  defective,  whilst  those  who  have  commenced  to  attend  only 
after  the  Improved  conditions  began,   present  practically  normal  vision. 

The  degrees  of  defective  vision  noted  in  the  10,136  examined  were: — 
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Causing  symptoms  of  eye  strain  f  ...  ...        365 
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1^^  ...  •••  ijfco 


6  1 9,- 

T-T-  ...  •  •  ■  i  .if  • 
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^V  67 

-^  or  less  ...              ...  44 

Internal  strabismus            ...               ...  ...               ...  80 

External  strabismus          ...              ...  ...              ...  3 

It  will  be  noticed  from  the  charts  shown  that  the  curve  for  defective 
vision  in  all  districts  gradually  rises  up  to  the  fourth  class,  and  then 
falls,  the  fourth  thus  having  the  highest  percentage  of  defectives.  A 
probable  explanation  is  that  the  effects  of  strain  and  other  conditions  in 
the  lower  classes  have  been  gradually  increasing.  Those  whose  physical 
defects  have  kept  them  more  or  less  "backward  "  until  the  age  at  which 
the  law  allows  them  to  leave,  hence  tend  to  leave  school  from  the  fourth 
standard.  A  larger  proportion  of  children  who  are  not  hampered  in  this 
way  is  hence  in  the  higher  classes.  An  alternative  and  less  likely  ex- 
planation is  that  eye  defects  are  more  prevalent  amongst  the  children  of 
the  poorer  class  of  parents,  who  must  send  their  children  to  work  earlier, 
and  those  who  pay  less  attention  to  the  educational  needs  of  their  children. 

The  State  school  children  in  Tasmania  seem  particularly  free  from 
corneal  conditions.  I  have  only  seen  two  cases  of  interstitial  keratitis 
among  over  12,000  children.  Five  cases  of  leucoma  after  corneal  ulcers 
were  found.  The  corneal  condition  is  carefully  looked  at  in  every  case 
of  bad  vision. 

Trachoma,    i   case. 
Congenital  cataract,  9. 
Ptosis,    10 ;  4  very   marked. 
Heterochromia  iridis,    5. 

One  boy,  age  15,  had  microphthalmus — vision  one  eye,  fingers,  at 
three  feet;  the  other  eye  2-60. 

Out  of  14  epileptics  examined,  10  had  errors  of  refraction. 

So  far,  no  retinoscopies  have  been  done  (except  in  connexion  with  the 
preliminary  examination  by  Dr.  Elkington  and  Dr.  Clarke).  For  countrv 
schools,  it  is  almost  impossible.  It  is  hoped  that  as  Children's  Hospitals 
are  being  erected  in  both  Hobart  and  Launceston,  arrangements  mav  be 
made  for  eye  and  ear  departments  in  these  institutions  in  some  degree  of 
connexion  with  the  medical  inspection  work. 
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Hearing. 

In  testing  hearing,  the  \Yhisper  test  at  i8  teet  is  the  one  we  emplov. 
The  watch  test  is  hardly  applicable  to  school  work,  many  children  never 
having  heard  a  watch,  also  the  extraneous  noises  in  a  school  render  it 
unreliable.     Audiometers   are  too  expensive. 

The  child  stands  with  its  back  to  the  examiner  i8  feet  away,  holding 
a  pad  over  one  ear.  Numbers  are  whispered  which  the  child  repeats 
directly  he  hears  them.  Should  the  number  not  be  heard,  the  examiner 
advances  foot  by  foot  until  the  child  hears.  Several  numbers  are  whis- 
pered, so  that  there  is  no  chance  of  guessing.  Each  ear  is  examined 
separately.  I  am  aware  it  is  not  perhaps  the  most  accurate  test  for  a 
surgery,  but  a  child  that  can  hear  a  whisper  at  18  feet  has  sufficiently 
good  hearing  for  school  work. 

A  child  hearing  below  16-18  is  regarded  as  defective  (i.e.,  interfering 
with  educational  progress). 

Out  of  10,163  examined,  952  were  deaf,  or  9.39  per  cent.  In  many 
hearing  is  as  low  as  1-18,  or  even  less;  142  had  purulent  discharge  from 
the  ear  at  the  time  of  examination. 

Adenoid  Growths. 

Adenoid  growths  and  enlarged  tonsils  are  very  prevalent  in  Tasmania, 
51.1  per  cent,  of  those  examined  being  affected.  19-29  per  cent,  are 
affected  to  such  a  degree  as  to  seriously  interfere  with  school  work.  I 
include  in  the  latter  class  those  in  whom  the  hearing  is  affected,  those  who 
are  marked  mouth  breathers,  and  the  "  adenoid  dunce  "  class  of  dullards. 

The  total  number  is  lower  in  the  cities  (53.72  per  cent)  than  the 
country  (58.51),  but  the  number  of  cases  interfering  with  school  work  is 
"higher  in  the  cities  (24.82  per  cent.)  as  compared  with  the  country  (13.7 
per  cent.).  This  may  be  due  to  the  topographical  position  of  the  cities, 
and  to  the  greater  liability  of  the  city  children  to  such  infectious  diseases 
as  measles  and  scarlet  fever. 

The  percentage  is  in  all  cases  much  higher  in  the  preparatory  I.  classes, 
gradually  falling  to  the  VI.  The  curve  for  those  interfering  with  school 
work  also  follows  the  same  course. 

The  topographical  distribution  of  adenoids  is  interesting.  In  some 
localities,  low-lying,  and  near  rivers,  especially  those  with  a  heavy  rain- 
fall, the  percentage  rises  to  85.92  per  cent.,  whilst  in  the  dry  midlands  it 
falls  very  considerably  (30.40  per  cent).  At  Swansea  and  Triabunna,  on 
the  east  coast,  where  the  climate  is  very  dry,  there  w^ere  only  5  per  cent., 
and  these  mainly  very  slight  cases. 

The  number  interfering  with  school  work  varies  somewhat  according 
to  the  season,  the  highest  number  being  in  the  wet  winter^-  weather,  and 
especially  after  an  epidemic  of  measles  in  the  district. 

A  hundred  (100)  cases  of  heart  disease  were  seen,  several  congenital, 
but  generally  the  result  of  rheumatic  fever.  In  almost  very  case,  the 
parents  were  unaware  of  the  condition.  Many  of  these  children  W'alked 
long  distances  (3  to  4  miles)  to  school.  In  these  cases,  special  instruc- 
tions are  given  to  the  teachers  in  regard  to  physical  exercises  or  drill. 

There  were  100  cases  of  pronounced  lateral  curvature,  chiefly  among  the 
girls.  Until  lately,  the  desks  in  all  the  schools  were  unsuitable,  and  there 
was  no  attempt  at  grading.  Gradually  the  old  desks  are  being  replaced 
by  dual  desks  in  five  sizes.  The  teachers  are  instructed  to  measure  the 
children,  and  to  fit  the  desk  to  them. 
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More  cases  of  pronounced  anaemia  were  found  in  Launceston  (76)  than 
in  Hobart  (41),  and  country  (32),  together.  The  reason  of  this  is  difficult 
to  see. 

Chorea,  from  tlie  school  point  of  view,  is  interesting,  17  cases  being 
seen.  The  report  of  a  recent  case  in  one  of  the  Hobart  schools  was  pub- 
lished in  the  Educational  Record,  with  explanatory  notes  for  the  benefit 
of  teachers.  The  transcription  book  in  this  case  would  have  afforded 
a  completely  satisfactory  diagnosis  of  the  condition  to  any  teacher  cog- 
nizant of  the  physical  side  of  child  life. 

The  question  of  the  mentally  deficient  children  is  important.  There 
are  71  who  are  not  idiots,  but  are  unable  to  benefit  by  the  class  teaching 
-Hobart  26,  Launceston  4,  country  41.  They  are  often  a  source  of 
annoyance  to  the  teacher,  and  distract  the  attention  of  the  other  children. 
They  are  not  bad  enough  for  us  to  recommend  their  exclusion  until  some 
provision  is  made  for  them  where,  with  specially  trained  teachers,  they 
may  learn  enough  to  be  fairly  useful  citizens. 

Amongst  interesting  cases  not  at  present  interfering  with  educational 
progress  may  be  mentioned  goitre.  Many  cases  of  enlarged  thyroid  glands 
are  noticed  among  the  children  both  in  the  city  and  country  schools.  At 
a  small  town  in  the  Huon  District,  out  of  116  children  examined,  46  cases 
were  affected,  some  of  the  most  marked  cases  were  found  in  the  prepara- 
tory and  first  class.  Time  did  not  permit  of  a  full  inquiry  into  this  in- 
teresting series.  At  a  meeting  of  the  mothers  after  school,  where  possible, 
a  history  of  the  cases  was  obtained.  In  every  instance,  the  mother,  aunt, 
father,  grandmother,  or  other  relative  of  the  child  was  afflicted  too.  The 
families  in  this  district  are  nearly  all  related  to  each  other.  This  may 
probably  have  some  influence  than  other  apparent  causes,  as  at  other  places 
near  where  other  physical  and  topographical  conditions  are  similar,  there 
were  no  cases. 

Other  conditions  noted,   but  not  interfering  with  school   work,   are  : — 

Talipes,    II  cases. 
Cleftpalate,  6  cases. 

Only  two  cases  of  deformities  which  could  be  ascribed  to  infantile 
paralysis  were  noted. 

Very  few  (three)  cases  of  children  showing  signs  of  congenital  syphilis 
were  seen. 

The  necessary  legal  po\\er  to  examine  children  is  conferred  by  regula- 
tion under  the  Educational  Act. 

Much  interest  is  shown  by  the  parents  in  the  examination  of  the 
children,  and  in  no  case  has  any  objection  been  raised.  Frequently  be- 
fore my  visits,  notes  are  sent  to  the  teachers  to  request  me  to  specially 
examine  certain  children. 

.  At  present  only  the  children  in  the  State  schools  are  examined.  On 
several  occasions,  children  attending  convent  schools  have  been  sent  down 
by  their  parents  for  me  to  test  them. 

So  keen  was  the  interest  shown,  that  I  have  inaugurated  a  series  of 
"  chats  "  with  the  mothers  after  school,  wherever  possible.  An  invita- 
tion is  sent  to  each  family.  Many  come  long  distances,  often  walking 
two  or  three  miles.  These  meetings  have  been  most  interesting  to  me, 
and  I  trust  instructive  to  the  mothers.  Some  1,300  of  the  women  in  the 
State  have  been  thus  reached.  A  short  talk  is  given  on  general  hygiene, 
and  such  as  the  prevention  of  spread  of  infectious  diseases,  feeding  of 
children,  adenoid  growths,  or  any  subject  of  local  hygienic  interest. 
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Questions  are  frequenth  asked  by  the  mothers  both  on  general  hygiene, 
and  then  at  the  close,  I  see  privately  the  mothers  of  any  child  that  I 
have  found  defective.  If  a  mother  is  unable  to  come,  some  friend  is 
generally  deputed  to  find  out  about  her  children. 

These  meetings  I  regard  as  a  very  important  branch  of  the  work  of 
the  medical  inspector.  The  children  spend  only  a  small  proportion  of 
their  time  in  the  schoolroom,  though  in  unhygienic  conditions,  these  are 
intensified  by  the  mental  strain.  In  many  of  the  homes  the  conditons  are 
most  unfavorable,  more  often  through  ignorance  than  poverty.  Some  good 
results  do,  I  hope,  result  from  these  meetings.  In  addition  to  this,  the 
parents  find  that  the  medical  inspection  is  not  a  mere  fad,  but  that  the 
officers  of  the  Department  have  the  well-being  of  the  children  really  at 
heart. 

These  facts  and  figures  will  serve  to  illustrate  to  some  degree  the  neces- 
sitv  for,  and  uses  of  a  system  of  medical  inspection  of  schools,  if  only 
as  a  feature  of  administrative  economy.  The  school  children  are  amongst 
the  most  valuable  assets  possessed  by  the  State.  It  is  surely  good  economy 
to  preserve  such  assets  from  unnecessary  depreciation,  and,  wherever  pos- 
sible, to  increase  their  present  and  future  value  by  actions  which  will 
remove  certain  depreciative  influences  affecting  them. 


SOME    EVERY  DAY  MATTERS   IN   THE    MEDICAL 
EXAMINATION      OF      STATE      SCHOOL      CHILDREN. 

A.  H.  Clarke.  M.R.C.S., 
Medical   Inspector  of  State  Schools,   Hobart,   City   District,   Tasmania. 

As  I  have  been  engaged  in  this  work  for  some  two  years,  during  which 
time  several  thousands  of  children  have  been  under  my  hands  in  Hobart, 
it  was  suggested  to  me  that,  perhaps,  some  notes  on  the  methods  which 
have  been  adopted  here,  and  the  little  difficulties  which  have  cropped  up 
from  time  to  time,  might  be  of  interest  to  those  who  are  undertaking  this 
verv  interesting  branch  of  medical  work  either  now  or  in  the  near  future. 

Examination  of  Children. 

When  first  medical  inspection  was  begun  in  Hobart,  it  was  carried  out 
by  me,  under  the  direction,  and  with  the  very  able  assistance  of,  the  Chief 
Health  Officer  of  Tasmania,  Dr.  Elkington. 

We  were  then  only  able  to  examine  those  children  whose  parents  did 
not  send  in  a  written  objection,  and  manv  and  curious  were  the  reasons 
for  the  objections  sent  in. 

Some  objected  because  they  had  their  own  doctor,  many  because  their 
children  were  afraid  of  the  examination,  others  because  the  children  had 
some  obvious  defects  (which  we  noted  afterwards  when  obser\'ing  the 
children  in  their  classes),  and  some  merely  for  the  inherent  pleasure  in 
objecting. 

Since  medical  insp.ection  has  licen  made  compulsory  all  opposition  on 
the  part  of  the  parents  has  practically  ceased,  indeed,  it  is  not  infrequent 
now  for  parents  to  send  their  children  to  school  with  the  request  that  the 
school  doctor  should  examine  them  to  see  whether  they  require  treatment. 

The  next  difficulty  which  presented  itself  was  in  the  children  them- 
selves.     School    hovs  often    possess   a  vivid   imagination,    and   invent   the 
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most  wonderful  tables  of  the  things  the  doctor  is  going  to  do,  when  he 
gets  the  small  boy  into  his  clutches.  I  well  remember  a  little  fellow,  about 
eight  years  of  age,  who  came  up  to  me  shaking  with  fright,  and  burst 
into  tears  as  soon  as  I  spoke  to  him.  On  questioning  him  he  told  me 
that  his  friends  had  been  describing  to  him  the  dreadful  things  that  I  was 
going  to  do  to  him,  but  the  details  were  evidently  unfit  for  publication, 
and  he  would  not  explain  to  me  what  they  were.  One  little  girl,  of  about 
five,  coyly  clung  to  the  door  of  the  office  for  four  hours  daily,  on  three 
consecutive  days,  before  she  would  venture  to  cross  the  threshold,  and 
submit  herself  to  our  tender  mercies. 

I  found  that  the  tongue-depresser  was  an  object  of  great  apprehension, 
as  some  ingenious  child  had  told  those  going  up  for  examination  that  the 
doctor  put  a  knife  down  their  throats,  w4iich  certainly  w-ould  appear,  on 
its  merits  as  stated,  to  be  a  very  painful  method  of  investigation. 

I  am  glad  to  say  that  it  is  very  seldom  now  that  a  child  is  afraid  to 
be  examined,  though  the  little  children  do  sometimes  suddenly  dissolve 
into  tears  when  one  speaks  to  them. 

I  soon  found  that  the  best  way  of  dealing  with  the  children  who  were 
frightened  was  to  allow  them  to  stand  by,  and  watch  a  few-  others  being 
examined,  and  then,  when  they  saw  that  it  did  not  hurt,  there  was  no 
further   difficulty. 

I  am  quite  willing  that  parents  should  be  present  if  they  desire,  but 
so  far  no  parent  has  even  expressed  a  wish  in  this  direction. 

There  has  been  only  one  case  in  which  a  child  could  not  be  prevailed 
upon  to  allow  himself  to  be  examined,  and  he  was  mentally  deficient. 

I  will  now  pass  to  some  of  the  details  in  the  examination  of  children. 

>Eyes. — The  routine  card  tests  are  carried  out  with  a  modification  of 
Landolt's  broken  ring  optotype,  reduced  to  the  Snellins'  distances.  This 
has  a  double  merit,  in  that  it  can  be  used  for  children  who  are  not 
familiar  with  their  letters,  and  also  those  who  are  too  shy  to  speak.  It  is 
usually  done  by  the  teachers,  and  one  has  to  be  careful  that  a  good  light 
is  used,  and  care  taken  by  the  teacher  to  persuade  the  child  to  persist. 
Failing  these  desiderata,  the  results  are  apt  to  be  very  misleading.  In 
some  cases,  where  there  is  a  difficulty  in  obtaining  the  use  of  a  well- 
lighted  room,  this  test  has  been  performed  out  of  doors.  One  has  also 
to  warn  the  teacher  not  to  allow  the  child  to  press  on  the  eye  w'hich  is 
covered,  as  this  is  apt  to  make  the  sight  dim  for  some  little  time  after 
it  comes  into  use. 

Routine  Hearing  Tests  are  also  carried  out  by  teachers.  It  is  im- 
portant to  inform  teachers  beforehand  that  no  children  should  be  tested 
for  hearing  while  the  others  are  plaving  outside,  or  singing  in  the  class- 
rooms, otherwase  incorrect  results  are  apt  to  be  recorded.  In  our  schools 
the  teacher  stands  at  a  distance  of  i8  feet  from  the  child,  who  stands 
with  his  back  to  the  teacher,  and  covers  one  ear  at  a  time  with  a  thick 
pad.  The  teacher  then  whispers  a  series  of  numbers,  which  are  repeated 
bv  the  child  when  heard,  if  necessary  the  teacher  approaches  a  foot  at  a 
time  till  the  numbers  can  be  repeated  correctly. 

To  illustrate  the  need  of  caution  in  this  matter  I  may  mention  a  case 
which  was  tested  by  the  teacher  in  the  play-hour,  and  recorded  as  hearing 
a  whisper  at  4  feet.  On  mv  repeating  the  test  in  school  hours,  when 
the  play-ground  was  quiet,  I  found  that  he  could  repeat  the  numbers 
correctlv  at  the  normal  18  feet.  Checks  of  the  work  are  made  at 
intervals  by  the  Medical  Inspector. 
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HeigJtt  is  tnken  by  a  standard  marked  in  quarter  inches,  with  a  slid- 
ing arm  ;  this  is  rixed  to  a  door  in  a  convenient  spot. 

Taking  the  Weight  calls  for  no  comment.  A  standard  scale  is  used, 
and  observations  taken  to  the  nearest  quarter-pound.  Occasional  checks 
are  made  of  the  teachers'  results  in  order  to  obviate  carelessness  or 
neglect. 

In  obtaining  histories  of  previous  illnesses  of  the  younger  children,  it 
is  better  to  elicit  the  information  from  an  elder  brother  or  sister,  or  from 
the  parents.  One  has  to  take  the  statements  of  the  little  children  with 
numerous  grains  of  salt.  A  child  does  not  like  to  feel  out  of  it,  and  if 
Tom  Jones  has  had  measles,  his  friend,  W.  Smith,  is  pretty  sure  to  inform 
you  that  he  also  has  had  the  disease.  For  example.  T  asked  a  little  boy 
the  other  day  if  he  had  had  measles,  and  he  replied  with  alacrity  in  the 
affirmative,  and  on  going  into  details  as  to  when  he  had  had  it,  he  said 
''This  morning."  As  he  was  in  robust  health,  this  did  not  seem  very 
probable. 

In  examining  the  children  they  are  not  undressed,  unless  there  is  some 
special  reason,  such  as  a  doubtful  lateral  curvature  or  history  of 
rheumatism,  or  delicate  appearance,  which  suggests  heart  trouble  or 
tubercle. 

In  examining  the  throat  I  do  not  use  the  tongue- depresser  (for  rea- 
sons mentioned  above)  if  I  can  get  a  good  view  of  the  tonsils  without  it. 
This  can.  as  a  rule,  be  done  with  little  trouble. 

Passing  now  to  the  periodical  inspection  of  the  children  at  work  in 
their  classes.  In  this  part  of  one's  duties  the  teachers  can  be  of  the  verv 
greatest  assistance  if  their  interest  can  be  aroused,  and  they  should  be 
encouraged  to  indicate  to  the  Medical  Inspector  any  child  who  appears 
at  all  abnormal,  physically  or  mentally.  The  enlistment  of  the  practical 
interest  of  teachers  is  at  once  the  most  difficult  and  the  most  hopeful 
branch  of  the  work.  It  is  not  active  opposition  that  we  find  trouble  in, 
but  the  passive  resistance  of  the  "nine  to  four"  class  of  teacher,  who 
objects  to  anything  outside  the  strict  educational  curriculum  to  which  he 
i.s  used. 

The  first  thing  one  notices    on  entering  a  room    is  as  to  whether  the- 
windows   are  open   or   not.    a   few   teachers   prefer    a   stuffy     atmosphere, 
though   I   am  thankful   to  say  these  are  now   in   a  small   and  decreasing 
minority. 

Next  comes  the  question  of  overcrowding.  Fortunately  in  our  mild 
climate  it  is  very  often  possible  for  the  children  to  be  taught  out  of  doors, 
or  in  a  large  play-shed,  which  is  practically  the  same  thing,  and  this 
relieves  the  crowded  rooms. 

The  seating  question  is  an  acute  one,  and  we  are  still  all  too  familiar 
with  the  long  desk  and  form,  and  their  attendant  evils.  The  cost  of 
modern  adjustable  seats  is  prohibitive  at  present,  and,  although  dual 
desks,  in  seven  sizes,  are  being  gradually  introduced,  it  is  often  neces- 
sary to  have  children  sorted  out  in  sizes  to  fit  the  class  furniture.  This- 
is  a  reversal  of  the  proper  procedure,  but  it  is  better  than  begging  tTie 
question  altogether. 

The  question  of  lighting  is  a  difficult  one  in  old  and  originallv  defec- 
tive buildings.  Where  possible,  the  seats  are  arranged  so  as  to  obtain  a 
light  from  the  left,  so  that  the  children  are  not  sitting  in  their  own  light. 
Unfortunately  our  schools  have  sometimes  been  built  so  that  it  is  impos- 
sible for  the  teacher  to  control  the  class  (and  for  the  children  to  see  the 
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black-board)  if  they  were  so  seated.  All  one  can  sometimes  do  is  to 
prevent  the  children  facing  the  windows  with  the  light  shining  into  their 
eyes. 

Having  noticed  the  surroundings  of  the  children,  the  next  thing  to  do 
is  to  look  at  the  scholars  themselves,  and  to  pick  out  anv  who  have 
obvious  defects. 

Most  abnormalities  will  have  been  already  noted  in  the  medical  exami- 
nation, but  one  occasionally  sees  a  child  who  is  obviously  suffering  from- 
eye  strain,  although  the  test  has  shown  apparently  normal  vision. 

Such  complaints  as  ring-worm  and  other  skin  diseases  will  be  noted, 
and  I  regret  to  say  that  some  young  hopefuls,  with  impetigo  (for 
example),  are  cunnmg  enough  to  hold  a  book  in  front  of  their  faces  with 
intent  to  dodge  the  Medical  Inspector. 

One  also  has  to  keep  a  look  out  for  children  with  pediculi,  and  here, 
again,  the  teacher  will  be  of  the  greatest  help  in  picking  out  these  cases. 
If  there  is  any  doubt,  I  send  the  suspects  out  of  the  room  and  examine 
them  myself.  In  our  schools  the  teachers  are  supplied  with  a  printed 
form  giving  directions  to  parents  for  the  cleaning  of  the  head  with 
kerosene,  and  frequent  combing  with  vinegar  to  remove  the  nits.  In 
cases  of  P.  corporis  special  directions  are  given,  but  in  dealing  with  this 
parasite  some  difficulty  is  often  encountered,  as  the  children  who  are 
infested  with  them  are  usually  living  in  ver\'  poor  homes,  and  have  not 
the  necessary  conveniences  for  sterilizing  the  clothing.  For  instance,  I 
directed  one  child  to  have  her  woollen  clothing  baked,  to  destrov  the  para- 
sites and  their  eggs,  but,  on  questioning  her,  found  that  they  had  no  oven 
in  the  house.  The  bedding  also  requires  disinfection  in  these  cases,  and, 
perhaps,  the  best  way  out  of  the  difficulty  is  to  call  in  the  aid  of  the  local 
health  authority  to  thoroughly  disinfect  the  house. 

The  whole  question  of  parasitic  infection  calls  for  great  tact,  for 
some  parents  are  offended  when  they  receive  notification  that  their 
children  have  pediculi.  and  remove  them  from  the  school.  This,  of 
course,  affects  the  attendance,  and  is  apt  to  be  looked  at  askance  bv  some 
of  the  teachers.  {3ther  parents,  again,  do  not  attempt  to  clean  their 
children,  but  send  them  back  as  dirty  as  ever.  The  latter  class  of  parents 
should  be  gi\-en  a  certain  time  to  clean  their  children  ;  if  thev  are  not 
sent  back  to  school  clean  at  the  end  of  this  period,  the  parents  should  be 
dealt  with  under  the  Truant  Act. 

Having  looked  at  the  children  in  class  myself,  I  then  usually  ask  the 
teachers  if  there  are  any  children  that  they  would  like  to  bring  under  mv 
notice. 

In  dealing  with  backward  children,  and  those  who  are  regarded  b\- 
the  teachers  as  mentally  deficient,  one  has  to  be  extremely  careful.  T 
will  relate  two  or  three  instances  to  illustrate  this:  — 

On  one  occasion  a  girl  was  brought  to  me  who  had  been  punished 
because  "  She  did  her  copies  and  transcription  so  carelesslv."  Her 
writing  had  become  more  and  more  shaky,  and  her  copies  were  covered 
with  blots  and  smudges.  As  soon  as  the  girl  was  brought  to  me  it  was 
obvious  that  she  was  suffering  from  chorea,  aggravated,  as  I  found,  bv 
trouble  and  overwork  at  home.  She  was  sent  awav  from  school,  and  told 
to  see  her  doctor,  and  after  about  three  months'  absence  returned  to 
school  perfectly  well.  Inspection  of  the  copy  and  transcription  book  pro- 
vided a  remarkable  example  of  the  onset  and  development  of  the  in- 
voluntary hand  movements.  This  was  so  striking  that  it  was  reproduced 
in  a  su])plemeilt  to  the  Educational  Record  for  the  guidance  and  informa- 
tion of  teachers  generally. 
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I  asked  to  see  one  of  her  copy-books  the  other  day,  and  found  her 
writing  as  neat  and  tidy  as  before  the  original  onset. 

In  another  case  a' child  was  shown  to  me  as  being  mentally  defective, 
but  merely  had  a  cleft-palate,  so  that  her  teacher  could  not  understand 
what  she  said. 

Another  case  was  that  of  a  boy,  who  was  dumb  (but  not  deaf) ;  he 
proved  to  be  very  intelligent,  and  has  made  good  progress  in  his  class. 

Another  case  of  alleged  mental  defect  was  that  of  a  boy  who  could 
not  be  induced  to  speak  in  school.  We  found,  on  inquiry,  that  he  would 
talk  to  the  other  boys  in  the  play-ground.  He  was  intelligent  enough, 
but  extremely  bashful.  After  about  three  months  at  school  he  will  occa- 
sionally answer  "  Ves  "  or  "No"  to  a  question  in  class,  and,  I  think, 
that  after  a  time,  he  will  get  on  as  well  as  any  of  the  others. 

Another  lx)v  also  did  not  speak  for  three  months,  but  now  talks  as 
much  as  any  one  else. 

If,  on  examinmg  a  child,  any  condition  is  found  which  is  likely  to 
interfere  with  his  school  work,  he  is  given  a  form  to  take  to  his  parents, 
informing  them  of  his  defect,  and  recommending  them  to  consult  their 
medical  adviser. 

In  the  case  of  people  who  are  badh'  off,  they  are  given  a  recommenda- 
tion for  treatment  at  the  general  hospital. 

In  the  case  of  infectious  disease  the  Chief  Health  Ofificer  has  made 
arrangements  so  that  the  names,  ages,  and  addresses  of  all  cases  notified 
in  mv  district  are  sent  on  to  me,  and  where  any  child,  from  the  house,  is 
known  to  be  attendmg  any  of  the  State  schools  in  my  district,  the  school 
is  mentioned. 

This  makes  it  easy  tor  me  to  trace  contacts,  and  at  once  exclude  them 
from  the  schools.  A  special  form  is  sent  to  the  parent  of  any  child 
found  in  the  schools  to  be  suffering  from  an  infectious  disease.  On  this 
form  is  stated  the  period  for  which  such  child  should  be  excluded,  and 
a  space  is  left  for  children  who  have  been  in  contact  with  any  child 
suffering  from  such  disease. 

A  table  has  been  published  in  the  Educational  Record,  the  offidial 
State  school  paper,  giving  the  length  of  exclusion  for  children  suffering 
from  specified  infectious  diseases,  and  for  contacts  from  the.  same.  Head 
teachers  are  thus  able  to  take  action  at  once,  and  need  not  wait  for  the 
Medical  Inspector's  next  visit. 

I  submit  these  elementary  notes  with  some  diffidence,  but  in  the  hope 
that  they  mav  be  of  service  to  others  taking  up  the  work  for  the  first 
time.  In  itself  the  undertaking  has  been  eminently  satisfying,  and  there 
is  every  indication  for  hoping  that  from  small  beginnings  it  will,  in  time, 
be  extended  to  include  all  schools,  Primary  and  Secondary.  If  con- 
scientiouslv  carried  out  it  must  help  materially  to  raise  a  healthier  and 
stronger  race  to  take  our  place  when  we  fall  out  of  the  ranks. 


THE    MAORI. 
M.   Pom  ARE,  M.D. 
Assistant   Medical   Officer,    Department  of   Public  Health,    X.Z. 

Back  in  the  twilight  of  fable  Ave  find  my  race  parting  from  our  com- 
mon Ayrian  mother.  Ethnologists  tell  us  we  journeyed  south  and  east- 
ward through  the  ancient  Empire  of  Irania,  coming  into  contact  with 
the  Egyptian  anil  Semitic  branches  of  the  human  race,  and  then  on  to 
Sumatra,  coming  into  contact  with  the  Indonesians.      You   Pakehas  went 
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towards  the  setting  sun.  You  had  the  fortune  to  strike  the  metal-key 
which  has  opened  to  you  the  vast  stores  of  knowledge.  You  had  the 
fortune  to  come  into  contact  with  superior  races  to  your  own,  from  whom 
you  acquired  the  arts  and  sciences  which  to-day  have  made  you  leader 
in  the  arena  of  civilized  nations.  My  ancestors,  bold,  venturous  vikings, 
journeyed  across  the  chartless  seas  of  the  east,  peopling  its  many  islands 
and  exploring  the  unknown  realms  beyond;  while  yours  were  journeying 
overland  through  Europe,  being  afraid  to  traverse  the  trackless  deep  for 
fear  of  falling  off  the  edge  of  a  flat  world.  We  were  unfortunate  not 
to  come  across  superior  races  to  our  own.  We  were  of  the  stone  age,  and 
fate  kept  us  with  the  stone  till  to-day  destiny  has  brought  us  together 
once  again.  The  stone  axe  has  been  loosened  from  its  handle :  the 
spirals  and  works  of  art  cut  by  our  stone  and  obsidian  are  no  longer  to 
be  seen  in  our  Maori  village  and  kainga.  but  only  in  the  Pakeha's  hou.^e 
of  antiquity,  the  museum.  Long  before  the  dawn  of  Pakeha  civiliza- 
tion one  of  our  ancestors  dreamt  this  prophetic  dream.  "  Shadowed  be- 
hind the  tattooed  face  a  stranger  stands.  He  owns  the  earth.  He  is 
white."  Two  hundred  years  before  Pakeha  feet  trod  on  these  shores 
another  dying  "  kaumatua  "  called  his  children  about  him,  and  thus 
spoke,  "  Weep  not  for  me,  but  rather  weep  for  yourselves  and  your  land, 
for  the  time  is  coming,  and  now  is  when  alien  white  feet  .shall  desecrate 
mv  grave."  That  time  has  come.  The  tattooed  face  is  now  an  article 
of  commodity,  sold  to  the  highest  bidder  in  civilized  England.  "  The 
white  stranger  owns  the  earth  "  ;  that  time  has  come.  The  white  feet 
of  vandals  have  desecrated  the  seer's  grave;  his  children  are  weeping  for 
their  vanishing  glory  and  land.  Enough!  For  are  not  these  sayings 
old  and  true?  "  Kua  kotia  te  taitafu  ki  Hawaiki.'"  (There  is  no  re- 
turning to  Haiwaiki).  "  Fva  fu  te  ruha.  ka  hao  te  rangataJii  "  (When 
the  old  net  is  full  of  holes  it  is  cast  aside,  and  the  new  net  goes  a-fishing). 
The  useful  net  of  Maori  days,  now  full  of  holes,  has  to  be  ca.st  aside. 
We  know  the  old  net  caught  many  big  fish  in  its  time,  but  that  time  has 
passed.  We  recognise  that  the  fishing  of  to-day  must  be  with  the  new 
net  our  Pakeha  brother  has  brought  us. 

In  the  year  1900  our  benevolent  parent,  the  Government  (of  the 
Dominion),  'after  much  travail  brought  forth  a  son  whom  we  christened 
''Te  Pire  Kiore''  (The  Rat  Bill).  This  was  not  a  premature  child, 
but  its  birth-mark  was  a  peculiar  one,  for  it  was  a  rodent  rampant. 
This  is  not  to  be  wondered  at,  for  at  that  time  our  parent  was  much 
agitated  owing  to  multitudinous  rumours  and  scares  concerning  rats  and 
plagues.  Indeed  these  rats  were  so  bold  they  crossed  the  Sea  of  _Kiwa, 
laid  seige  to  some  of  our  cities,  and  two  of  our  inhabitants  died  of 
"  Buboe's."  Now,  I  was  chosen  from  among  my  fellows  to  herald  the 
birth  of  '■'  Pire  Kiore  "  and  to  explain  his  mission.  I  was  much  troubled 
because  I  knew  mv  people  were  a  sceptical  race,  slow  to  change  and 
fixed  in  their  wavs.  However,  with  a  kind  sympathetic  chief — a  Min- 
isterial "  Captain  of  Health"— I  launched  forth  in  my  new  duties  full 
of  hope,  fear,  and  trembling.  Fear  and  trembling  did-  I  say  ?  Yea  ! 
for  I  knew  the  deeplv-rooted  superstition  of  ages,  the  strongholds  of 
Tohungaism.  the  binding  laws  of  Tapu,  the  habits  and  practices  of 
centuries,  the  mistrust  of  the  Pakeha,  for  these  were  the  Goliaths  in  the 
way  of  sanitary  progress  amongst  my  people.  For  v/hat  did  sanitary 
reform  mean?  '  It  meant  the  dissolution  of  some  time-honoured  customs, 
the  tearing  down  of  ancestral  habits  and  teachings,  the  alteration  of 
Maori  thought  and  ideas  of  living ;  in  fact,  a  complete  revolution  in  their 
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scxrialistic,  coniinunistio  aiul  private  life.  It  meant  more — it  meant  the 
^'entle  persuasion,  the  authority  not  of  force,  but  of  clear  convictions  of 
the  evils  of  the  present  system  of  half  Kuropean  and  half  Maori  ways 
of  living,  and  the  benefits  of  a  l>^tter,  more  sanitary  and  higher  and 
nobler  mode  of  life.  Who  cares  to  have  a  stranger  poking  around  his 
back  door,  condemning  the  hundred  and  one  things  which  sanitarians 
know  are  detrimental  lo  public  health  ?  Who  cares  to  have  his  habits 
disturL>ed,  his  wrong-doings  pointed  out.  the  "  tapued  "  house  of  his 
ancestors  destroyed?  Was  it  likelv  that  tribes  which  were  at  one  time 
at  war  with  mine  would  take  kindlv  to  the  words  that  I  would  utter? 
And  vet  it  was  because  of  the  utter  hopelessness  of  the  Maoris'  sanitary 
condition — the  thought  that  unless  the  flagrant  infractions  of  Hygeia's 
laws  were  quickly  stopped  my  people  would  surely  disappear  with  the 
moa — that  gave  me  murage  and  h^'pe  to  t'.'^lit  the  coh-weblx'd  customs 
of  the  past  and  to  introduce  the  new. 

Listen,  and  you  wall  hear  in  the  words  of  many  chiefs  as  to  how   I 
fared: — "Welcome,  thrice  welcome!      Our  hearts  are  made  light  at  last. 
Our   forebears  adopted   Christianity ;    but    their   lands  went    from   under 
their  gaze;    it  was  death.      We  signed  the  Treaty  of  Waitangi,  but  went 
to  war;  "it  was  death.       We  send  members  to  Parliament,  but  death  re- 
mains  with  us.      We  have  been   disappearing  with   our  lands.       At   last. 
at  last  there  is  life  !  "       And  thus  spoke  another  :     "  Come  1     Welcome  ! 
Come  to   show   your   nation   the  ways   of   health — the   good   ways   of  the 
Pakeha  and  other   nations  of  the    world    vou   have   seen.        Come  !    our 
hearts  are  made  glad,  our  hearts  are  made  light,  our  wailings  shall  cease. 
The   light  of  life  dawneth;    we  bid  you   thrice   welcome."        .        . 
'.'  Come  upon  the  wings  of  knowledge.       Come  and  teach   us.  _     Give  us 
the  ways  of   health ;    warn   us   from  the  ways  of   death.        Give    us    to 
drink  of  the  same  cup  as  the  Pakeha.      Hide  nothing  from  us  that  we 
mav  live  and  bless  thee."     .      .      .     "Come!   the  descendant  of  Maui! 
Come  and  fish  for  us  the  great  fish  of  life  (health),  like  vour  illustrious 
ancestor   who  fished   up   this  land   from  the   depths    of    the  sea.       Come 
and  behold  the  place  of  the  people  who  are  no  more.       Come  and  see 
the  remnants  who  are  so  few   of   davs.       Teach    us   that   our  tears    may 
cease  to  flow." 

Mv  reception  was  surprising  as  it  was  cheering.  The  audiences  were 
most  appreciative.  Wherever  I  went  I  was  received  with  open  arms. 
The  new  gospel  was  preached  evervAvhere  with  practical  results.  "Yea! 
have  I  not  seen  the  smoke  of  the  proverbial  whare  circling  hea\enward 
as  an  offering  to  the  God  of  Health  as  the  landmark  for  the  partmg  of 
the  wavs  of  the  old  and  the  new?  " 

Now,  when  our  ancestors  landed  in  New  Zealand  some  500  years 
ago  thev  found  another  race  living  there,  and  amongst  them  a  fair-haired 
people. '  These  races  thev  conquered  and  absorbed.  On  the  eve  of  their 
departure  from  Hawaiki'  (their  mvthological  home)  the  people  on  shore 
in  bidding  farewell  to  our  ancestors  said.  "  Depart  in  peace.  Leave  war 
and  strife  behin.l  vou."  But  our  people  did  not  take  heed  to  this  part- 
in-  injunction,  for'  as  soon  as  thev  reached  the  new  land  they  quarrelled, 
and  so  the  different  crews  of  the  various  canoes  separated,  and  thus  thev 
spread  over  the  countrv.  Thev  waged  continual  warfare  with  one  another 
as  in  the  old  baronicdavs  of  the  Pakeha.  Now.  this  was  productive 
of  several  things.  First,  it  made  the  race  active,  and  thus  phvsicalW 
fit  The  weaklings  and  the  deformed  were  often  strangled  at  birth. 
It  made  them  build  their  pas  or  strongholds  on  marress.ble  heights  tor 
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protection  and  a  good  outlook.  This  resulted  in  much  good,  because  the 
air  was  pure  and  the  pa  easily  kept  clean.  In  fact,  in  olden  times  each 
pa  was  almost  as  well  regulated  in  regard  to  public  health  as  in  some 
of  our  more  modern  villages.  This  was  so  striking  that  Captain  Cook 
marvelled  at  their  advancement,  and  bears  testimony  to  it  in  his  journa] 
to  the  detriment  of  European  cities  of  that  period.  Rubbish  of  all 
kinds  was  swept  out  at  regular  intervals.  Latrines  were  properly  con- 
structed and  placed  on  the  edge  of  some  cliff  or  hole,  the  woodwork  often 
being  elaborately  carved.  The  water  supply  was  nearly  alwavs  obtained 
from  some  fresh  mountain  spring,  either  in  the  pa  or  iust  outside  of  it. 
The  people  had  but  two  meals  a  day — one  at  sunrise  and  the  other  at 
sunset.  The  sick  were  attended  by  duh-  qualified  men  who  had  received 
their  instruction  at  the  "Whare  Wananga"  (the  college  of  learning). 
The  dying  were  set  apart  in  separate  houses  which  were  burnt  after 
death.  All  clothing  belonging  to  deceased  persons  was  either  burnt  or 
buried  with  them.  Corpses  were  sometimes  buried,  or  more  often  secreted 
in  some  cave.  Bearers  of  the  dead  were  "  tapued  "  for  a  certain  number 
of  days,  and  had  to  wash  in  running  water.  Mothers  were  set  apart,  and 
considered  sacred  till  eight  days  after  their  accouchements.  Lepers  were 
isolated  in  caves.  Tonsils  were  removed.  Poisonous  bites  bv  the  Katipo 
(spider)  were  cauterized.  The  Csesarean  section  was  sometimes  performed. 
In  Tutu  poisoning  the  patient  was  made  to  vomit,  'beaten  with  branches 
of  trees  and  douched  with  cold  water.  In  Karaka,  poisoning  the  patient 
was  buried  standing  so  as  to  keep  the  arms  and  legs  from  being  distorted. 
Wounds  were  washed  with  astringent  juices  from  several  trees  bandaged 
with  leaves  and  plastered  with  clay.  Splints  and  clay  plasters  were 
used  in  fractures.  Massage  was  used  for  stiff  joints.  Steaming  with 
the  "  hangi  "  (natiVe  oven)  was  employed  in  cases  of  amenorrhcea  and 
rheumatism.  The  hot  springs  were  resorted  to  in  all  skin  ailments  and 
other  affections.  Herbs  were  extensivelv  used  as  tonics,  anti-arthritics, 
astringents,  purges,  &c. 

Child  engagements  were  entered  into,  and  girls  so  engaged  were  called 
"  pubis  "  or  virgins.  If  they,'  by  chance,  violated  the  laws  of  chastity 
they  were  immediatelv  killed.  In  this  way  the  Maoris  lived  and  multi- 
plied till  the  dawn  of  civilization,  when  the  race  became  decadent. 

At  this  time  a  new  instrument  of  warfare  came  into  use  which  proved 
most  destructive  to  the  Maori  population.  Hongi,  a  northern  chief, 
went  to  England — was  presented  before  King  George  IV.,  and  given 
many  useful  presents.  He  kept  the  steel  tomahawks  and  axes,  together 
with  a  coat  of  armour.  He  sold  the  rest  of  the  presents  when  in  Sydnev. 
buying  guns  with  the  proceeds.  With  these  he  devastated  hundreds  of 
pas,  and  killed  thousands  of  his  enemies-  He,  with  Te  Rauparaha,  must 
have  wiped  out  at  least  a  quarter  of  the  population.  The  whalers  and 
traders  commenced  coming  in  about  this  time,  and  they  were  not  all  over- 
scrupulous men,  for  the  gun  was  their  chief  article  of  commerce.  The 
earliest  white  men  as  aforesaid  were  not  the  most  moral,  consequently 
syphilis  was  introduced,  the  results  of  which  are  too  horrible  to  mention. 
It  left  a  terrible  mark  on  the  vitalitv  of  the  race.  Riotous  living,  trading 
in  smoked  Maori  heads,  drunkenness  and  debauchery  were  the  order  of 
the  day  till  eventually  Christianity  stopped  the  marauding  expeditions 
and  a  good  many  of  the  introduced  vices.  Slaverv  was  abolished,  and 
peace  more  or  less  reigned  in  the  country.  This  brings  us  to  about'  the 
year  1840,  when  the  united  tribes  declared  their  independence  under  the 
sovereignty  of  Great  Britain.     Bv  this  time  the  race  was  fairlv  weakened 
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by  the  inroads  of  syphilis  and  gonorrhoea,  and  thus  the  ground  was  well 
prepared  for  the  introduction  of  measles,  scarlet  fever,  enteric,  and  con- 
sumption, the  two  former  being  the  most  disastrous.  Typhoid  and  con- 
sumption became  more  prevalent  after  peace  had  been  declared,  because 
the  natives  then  commenced  to  descend  into  the  valleys.  They  left  their 
healthy  homes  on  the  hilltops,  and  began  to  build  their  pas  near  the 
plantations  and  the  swamps  where  eels  and  birds  were  plentiful.  This 
produced  a  state  of  inactivity,  and  together  with  bad  drainage  their 
niimlM  !>.  were  depleted  to  a  great  degree. 

Maori   Statistics. 

When  we  deal  with  the  statistics  of  the  Maori  population  we  find 
them  to  be  most  unsatisfactory,  as  in  a  great  many  instances  the  statistical 
returns  are  nothing  but  surmises.  Nevertheless,  no  one  for  a  moment 
can  doubt  the  steady  decrease  that  has  set  in  within  the  last  fifty  years. 
The  retiu-ns  were  made  bv  conscientious  men,  but  frequently  a  good  deal 
of  the  returns  were  mere  guess-work.  This  ^vas  due  to  two  reasons  : 
First,  because  of  the  troublous  times  then  existing,  and  secondly,  the 
unreliable  sources  of  information.  So  in  calculating  we  have  to  deal 
with  generalizations  rather  than  the  correct  figures.  The  question 
naturally  arises  as  to  whether  the  Maoris  are  increasing  or  decreasing. 
And  bright  as  are  the  hopes  held  out  to  us  by  the  last  census  of  their 
increase,  yet  the  Maoris  have  been  gradually  but  surely  decreasing.  A 
casual  glance  at  the  attached  figures,  though  at  times  mere  estimates, 
will  show  that  the  death-wail  of  the  Maori  is  onh^  too  true.  Who  has 
not  noticed  the  gradual  decay,  the  deserted  villages?  What  Maori  living 
will  not  tell  you  of  the  numerous  inhabitants  that  were? 

The  census  has  only  been  correctly  taken  since  1878,  and  even  then 
several  of  the  tribes  were  not  included,  and  that  is  why  you  will  find 
that  the  returns  decrease  and  increase  in  an  astonishingly  contradictory 
way.  The  matter  of  census  taking  has  now  been  adjusted  with  correct 
returns  by  the  aid  of  Maori  councils. 

Estimates  and  Census  of  the  Maori  Population  up  to  1906. 


Year. 

Population.  ' 

Year. 

Population. 

Year. 

Population. 

18.58 
1861 
1867 
1871 

50,040 
55,330 

38,540 
37,502 

1874 
1878 
1881 
1886 

45,470 
43,595 
44,097 
41,969 

1891 
1896 
1901 
1906 

41,993 
39,854 
43  143 
47,731 

Increases  and  Decreases. 


Year. 


1874-7S 
1878-81 
1881-86 
1886-91 


Increase. 

502 
24 


Decrease. 

1,875 
2,i28 


Year. 


1891-96.. 
1896-1901 
1901-06.. 


Increase. 


3.289 

4,588 


Decrease. 


2,139 
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Thus  you  will  see  that  since  the  year  1858  the  death-roll  has  been 
12,906,  or  an  average  decrease  of  over  280  per  year.  Since  the  year 
1874  the  numbers  have  been  fairly  uniform  until  1896,  when  we  find  a 
sudden  drop,  showing  the  decrease  between  the  years  1858  and  1896  to 
be  16,195,  '^t  which  average  it  would  not  have  taken  very  long  for  the 
native  race  to  become  extinct.  As  most  of  these  early  numbers  were 
only  estimates  as  already  pointed  out,  I  ha\e  grave  doubts  in  regard  to 
the  number  of  actual  deaths  which  are  supposed  to  h^ve  occurred  at  that 
time.  Wars  and  disease  ha\e  been  accounted  as  the  chief  causes,  but 
mainly  disease.  With  the  introduction  of  civilization  came  destructive 
diseases  which  have  proved  fatal,  and  will  prove  fatal  till  the  natives 
have  acquired  immunit\  like  the  Pakeha.  The  last  census  gives  the 
assuring  increase  of  4,588,  which  I  hoi>e  will  now  be  maintained,  and 
will  be  the  commencement  of  better  davs. 


Half-Castes,  etc.,  in  New  Zealand. 


Census  Years. 

1906. 

1901. 

1896. 

1891. 

1886. 

Half-castes  and  persons  of  mixed 
races  living  as  Europeans 

Half-castes  and  persons  of  mixed 
races  as  members  of  Maori  tribes 

2,578 
3,938 

2,407 
3,123 

2,259 
3,503 

2,184 

2,760 

1,957 
2,264 

Total  half-castes  . . 

6,516 

5,530 

5,762 

4,944 

4,221 

Maori  wives  of  Europeans 

211 

196 

229 

251 

201 

Years. 


1868  . . 

1871  .. 

1874  (first  census) 

1878  . . 

1881  . . 

1886  . . 

1891  .. 

1896  . . 

1901  . . 

1906  . . 


Total  Maoris 

and 
Half-castes. 


38,540 
37,502 
45,470 
43,595 
44,097 
41,969 
41,993 
39,854 
43.143 
47,731 


Total 
Decrease. 


1,875 
2,i28 
2,i39 


Total 
Increase. 


502 

24 

3,289 
4,588 


Total 
Half-castes. 


4,221 
4,944 
5,762 
5,530 
6,516 


While  upon  these  statistics,  I  will  not  pass  over  an  important  factor 
in  the  causation  of  the  ultimate  end  of  the  Maori,  and  that  is  the  half- 
caste.  Whenever  two  communities  live  together  throughout  the  world,  the 
weaker  must  tend  to  become  absorbed  in  the  greater  and  more  powerful ; 
this  then  will  be  the  destiny  of  the  Maori — not  extinction,  but  absorption. 
This  process  will  take  manv  vears,  but  it  is  inevitable.  The  decrease  of 
the  future  will  be  in  the  purity  of  the  Maori  blood.  I  would  like  to  prove 
this  to  you  by  actual  figures,  but  unfortunatelv,  the  Government  returns 
being  mere  approximations  in  the  earlier  censuses,  makes  it  unsatisfactory  ; 
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however,  you  can  see,  by  even  allowing  for  these  fallacies,  that  since  1886 
there  has  been  a  continual  increase  of  half-castes,  till  to-day  we  have 
6.516  half-castes  in  our  midst,  to  say  nothing  of  those  hundreds  who  have 
already  become  absolute  Pakehas,  and  thus  are  not  included  in  this 
enumeration.  A  further  interesting  fact  is  that  there  are  211  Maori 
women  who  are  the  wives  of  Europeans,  besides  a  few  men  who  are  mar- 
ried to  European  waives.  Generally  sj^eaking,  these  w^omen  are  prolific 
when  mated  with  Europeans,  in  fact,  much  more  so  than  when  mated  with 
one  of  their  own.  I  know  families  of  such  unions  to  range  from  two  to 
seventeen.  Then  again,  as  we  progress,  the  half-caste  girls  will  give  more 
consorts  to  the  Pakeha,  who  is  better  able  to  gi\e  them  the  luxuries 
of  life.  The  half-castes  who  marry  Maoris  are  lightening  the  blood  in 
their  progeny,  and  so  the  process  goes  on,  till  in  time  we  shall  have  a 
new  race. 

That  when  the  old  is  past  and  gone, 
We  still  may  find  its  trace 

In  nobler  types  of  human  kind, 
With  traits  wherein  there  blend 

The  w^hite  man's  more  prosaic  mind, 
The  poet  Maori  trend. 

Aside  from  the  diseases  which  are  prevalent,  there  are  a  few  customs 
which  have  played  a  great  part  in  the  causation  of  our  decrease.  In 
ancient  times  clothing  was  scarce — a  man  only  wore  the  "  korowai,"  or  toga, 
thus  a  good  part  of  the  body  was  more  or  less  exposed,  making  the  wearer 
a  stranger  to  colds.  It  is  not  the  English  clothing  that  does  the  mischief, 
so  much  as  the  ignorance  of  the  laws  concerning  Pakeha  clothing.  Some 
days  "  Madam  "  can  be  seen  stvlishlv  dressed,  even  to  the  waist-squeezer, 
"the  corset,  and  the  tight-pinching  shoes ;  the  next  day  you  will  find  her 
wnth  nothing  but  a  thin  print  dress  on,  without  the  warm  under-garm.ents. 
This  half-and-half  mode  of  living  has  been  productive  of  much  harm. 

Food. 

The  Maori's  food  supply  in  olden  times  was  fairly  wholesome,  bui 
since  the  introduction  of  Pakeha  food  he  has  learnt  to  emulate  the  English- 
man's gamy  cheese  and  pheasant  by  steeping  his  corn  and  potato  to  such  a 
concert-pitch  that  their  humming  could  be  distinguished  a  mile  oft.  This 
eating  of  putrefactive  food  has  also  been  productive  of  much  harm. 

Smoking  among  women  and  children  has  also  been  common. 

Alcoholism  has  had  its  day,  though  it  is  still  bad  in  some  districts. 

The  "tangi,"  or  wake,  is  another  pernicious  custom,  as  the  relatives 
from  near  and  far  congregate  to  w^eep  for  the  dead,  to  eat  the  family  out 
of  house  and  home,  and  to  spread  diseases  of  all  descriptions. 

"  Tohungaism,  "  or  witchcraft,  w-as  one  of  the  worst  evils  we  had  to 
deal  with.  The  strong  arm  of  the  law  was  the  only  potent  medicine  that 
could  cure  this  cancerous  malady.  A  few  doses  of  the  lock-up  has  had  the 
desired  effect.  It  is  wondeiful  how  superstitious  even  the  most  enlightened 
are.  Who  has  not  seen  a  delicate  silk-attired  ladv  of  fashion  sigh  her 
wishes  over  her  left  shoulder  at  the  inconstant  moon?  Who  does  not 
dream  of  bad  luck  when  thirteen  sit  at  a  table?  And  w-ho  has  not  seen 
an  old  shoe  cast  at  the  happy  wedded  pair?  And  if  these  things  can  happen 
ih  the  far  advanced,  we  can  surely  excuse  some  of  the  peculiarities  of  the 
Maori,  who  has  barely  emerged  from  the  "  neolithic  night  of  superstition 
into  this  blazing  sun  of  civilizaton."  However,  I  do  not  by  any  means 
excu.se  the  acts  of  the  tohungas.  The  immersion  of  the  sick  in  cold  rivers 
has  been  stopped  by  the  councils ;  not  that  a  hath,  even  a  cold  one,   is 
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altogether  detrimental,  but  the  attending  risks  in  exposure,  &:c.,  are  so 
numerous,  and  the  result  so  disastrous,  ihat  it  has  been  deemed  wise  to 
stop  all  such  treatment. 

Sterility. 

Sterility  is  also  another  factor  in  the  causation  of  the  ^Maori's  decrease. 
The  causes  of  this  can  be  traced  to  the  bad  home,  hygiene,  smoking, 
neglect,  bad  clothing,  irregular  meals,  bad  nourishment,  exposure,  manual 
labour,  too  early  marriages,  venereal  diseases,  and  other  causes.  We  can 
only  remedy  this  evil  when  the  Maori  has  advanced  to  a  higher  plane. 

Diseases. 

The  following  will  give  }'0u  an  idea  of  the  ailments  which  are  afflicting 
the  Maori.  These  statistics  are  compiled  from  the  returns  supplied  bv  the 
Native  ^Medical   Officer  throughout  the  Dominion  : — 


Diseases. 

Class  I.^ — Specific  febrile  or  zymotic  diseases — 
Order  1.  IVIiasmatic  . . 
„       2.  Diarrlioeal 
„       3.  Malarial 
„       4.  Venereal 
„       5.  Septic 

Total  Class  I. 

Class  II. — Parasitic  diseases 
Class  III. — Dietetic  diseases 
Class  IV. — Constitutional  diseases. . 
Class  V. — Developmental  diseases. . 
■  Class  VI. — Local  diseases — 

Order  1.  Diseases  of  the  nervous  system 
„       2.  Diseases  of  the  organs  of  the 

special  senses 
„       3.  Diseases     of     the     circulatory 

system. . 
„       4.  Diseases     of     the     respiratory 

system . . 
„       5.  Diseases  of  the  digestive  system 
„       6.  Diseases      of     the     lymphatic 

system . . 
„      7.  Diseases  of  the  urinary  system 
„       8.  Diseases    of    the    reproductive 

system. . 
„       9.  Diseases     of     the     locomotive 

system . . 

„     10.  Diseases  of  the  integumentary 
system . . 

Total  Class  VI.      . . 

'  Class  VII. — Violence 
Class    VIII. — Ill-defined    and    not    specified 
diseases 

Grand  Totals 


3f  umber  of  Cases. 

Males. 

Fe- 
males. 

Sex 

not 

given. 

Total. 

P.c.  on 
total 

cases. 

315 

271 

586 

13.782 

191 

164 

,  . 

355 

8.349 

1 

,   , 

,  , 

1 

.024 

21 

5 

26  . 

.611 

2 

1 

3  ' 

.071 

530 

441 

971 

22.837 

22 

31 

53 

1.246 

,   , 

7 

r- 

.164 

175 

.113 

.  . 

288 

6.773 

•• 

2 

2 

.047 

107 

96 

203 

4.774 

99 

78 

177 

4.163 

49 

6 

55 

1.294 

549 

379 

928 

21,825 

329 

288 

617 

14.511 

26 

11 

37 

.870 

25 

25 

50 

1.170 

14 

112 

126 

2.963 

4 

4 

8 

.188 

203 

147 

350 

8.232 

1,405 

1,146 

2,551 

59.996 

203 

60 

263 

6.185 

SO 

37 

117 

2.752 

2,415 

1,828 

9 

4,2.52 

100.000 
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Miasmatic  diseases  contributed  i,v78j  per  cent,  of  the  total  cases 
seen.  Of  the  417  in  all  the  districts  but  the  Auckland  district,  319 
cases  were  influenza,  61  whooping  cough.  2;^  typhoid  fever,  10  measles, 
2  mumps,  I  diphtheria,  and  i  chicken-pox.  Influenza  was  by  far  the 
most  prevalent.  In  the  Taranaki  and  Wanganui  districts,  it  took  on  a  most 
virulent  type,  which  in  many  cases  ended  in  pneumonia.  It  was  especially 
severe  amongst  the  very  old.  Out  of  60  deaths  which  came  under  my  special 
notice,  the  average  age  was  46  years.  Whooping  cough  was  more  prevalent 
in  the  Hawera  district  thaii  anywhere  .else  during  the  past  year.  ALany 
more  deaths  would  ha\e  occurred  if  it  were  not  for  the  appointment  of 
two  medical  men  for  that  district.  Enteric  fever  is  not  as  prevalent  as 
formerly.  This  may  be  attributed  to  the  improved  sanitary  condition  of 
the  Maori  kaingas.  Measles  is  also  not  as  fatal  a  disease  as  in  past  years. 
No  doubt  the  lectures  on  hygiene  and  the  care  of  the  sick  are  bearing  fruit. 

Diarrhoeal  diseases  formed  8.349  per  cent,  of  the  total  cases.  Diarrhoea 
generally  occurs  in  the  early  spring,  when  food  is  scarce,  and  sometimes  at 
"huis,""  owing  to  polluted  water  supplies.  The  eating  of  bad  fish  and 
rotten  corn  is  also  conducive  to  the  outbreaks  of  diarrhoeal  diseases.  The 
eating  of  putrid  food,  however,  is  becoming  less  and  less.  When  once 
lecturing  on  this  subject,  a  Maori  laughingly  told  me  of  an  invitation  he 
once  had  from  his  Pakeha  neighbour  to  partake  of  pheasant  supper.  He 
said  Ee  could  stand  rotten  corn  and  rotten  potatoes,  but  he  drew  the  line  at 
"  live  "  cheese  and  rotten  pheasants. 

/Malarial  Diseases. — One  was  reported.  This  must  have  been  a  case 
of  a  Maori  who  had  been  in  malarial  countries. 

Venereal  Diseases. — While  .611  per  cent,  seems  a  small  percentage,  yet 
I  am  certain  it  is  more  prevalent  than  we  may  imagine.  Persons  suffering 
from  these  loathsome  diseases  are  always  diffident  in  consulting  a  medical 
practitioner.  The  Maoris  have  found  several  remedies  in  herbs  and  tree- 
bark  decoctions,  uhich  they  use  freely,  resulting  in  the  small  percentage 
seen.  "\*enereal  diseases  are  still  a  curse  in  such  districts  as  the  gum- 
fields  of  the  north,  and  in  some  pahs  near  the  towns.  They  have  been  the 
cause  of  still-born  infants,  sterility,  and  other  complaints. 

Sefiic  Diseases. — There  was  only  a  total  of  three  under  this  heading. 
The  marvel  to  me  is  that  there  were  not  more  cases  than  these.  The  Maori 
midwife  is  not  a  particularly  clean  indi\'idual. 

Parasitic  Diseases  are  not  as  conimjon  as  they  ought  to  be,  considering 
the  state  of  some  kaingas,  and  the  number  of  dogs  owned  by  the  Maoris. 

The  Constitutional  Diseases  contributed  6.773  P^^  cent,  of  all  cases. 
Of  these  rheumati.sm  formed  3.994  per  cent,  of  the  total  cases.  In  my 
district  there  were  102  cases  of  phthisis,  while  rheumatism  numbered  only 
76.  Phthisis  formed  2.916  per  cent,  of  the  total  cases  seen.  The  Great 
White  Plague  has  been,  and  is  yet,  very  disastrous  to  the  Maori.  Its 
spread  is  due  principally  to  huddling  in  stuffy  whares,  expectorating  under 
mats,  and  the  injudicious  \\ earing  of  European  clothing. 

Diseases  of  the  Nervous  System  gave  4.774  per  cent,  of  all  cases.  The 
most  common  were  neurasthenia  and  neuralgia.  The  Maori  suffers  from  a 
fair  assortment  of  nervous  complaints.  Thirteen  cases  of  insanity  were 
reported  by  my  sanitarv  inspectors  for  tlie  various  districts.  A  number  of 
these  cases  have  been  removed  to  the  different  asylums.  No  doubt^  as  the 
Maori  progresses  and  becomes  more  modernized  in  his  everv-day  pursuits, 
the  wear  and  stress  of  civilization  will  be  made  more  manifest  by  nervous 
break-downs. 
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Diseases  of  the  Special  Senses. — These  furnished  4.163  per  cent,  of  the 
total  cases  seen.  Out  of  177  cases  under  this  heading,  conjunctivitis  headed 
tlie  list  with  81,  or  a  total  percentage  of  1.875  per  cent.  Conjunctivitis  is 
undoubtedly  brought  about  by  smoky  unventilated  whares,  prolonged 
tangis,  and'  exposure,  together  with  other  causes.  Otorrhcea  ga^•e  40,  and 
ophthalmia   13. 

Diseases  of  the  Circulatory  System  gave  1.294  per  cent,  of  all  the  cases 
seen.  Of  SS  cases,  vulvular  diseases  supplied  12,  varicose  veins  4,  and 
other  diseases  which  were  not  differentiated  32. 

Diseases  of  the  Respiratory  System  formed  21.825  per  cent,  of  the  total 
cases,  seen.  Out  of  a  total  of  928  cases,  bronchitis  furnished  493,  or  more 
than  half  of  the  cases,  or  11.596  per  cent,  of  the  total  cases  seen.  Nasal 
catarrh  came  next  with  144,  pneumonia  with  86,  simple  colds  with  84, 
asthma  with  51,  pleurisy  with  32,  and  hsemoptysis  with  16.  The  Maori's 
respiratory  system  suffers  more  from  disease  than  any  other.  This  is  due 
to  the  altered  conditions  of  life.  Adding  consumption  to  these  figures,  w^e 
will  have  a  grand  total  of  1,052,  that  is,  124  cases  of  phthisis. out  of  1,052, 
or  11.787  per  cent,  of  the  diseases  of  the  respiratory  system,  or  2.916  per 
cent,  of  the  total  ca.ses  seen.  A  great  many  cases  die  unseen  bv  the 
medical  eye. 

It  is  quite  a  common  thing  to  hear  the  expression  "  te  mate  0  ana 
tufuna"  (the  disease  of  his  ancestors),  and  there  is  no  hope.  The 
disease  has  been  handed  down  through  generations  by  a  powerful  curse. 
Though  the  theory  has  often  been  advanced  that  consumption  was  unknown 
to  the  ancient  Maoris,  and  that  it  was  introduced  bv  the  Pakehas.  yet  Ais 
was  not  so.  The  Maoris  had  several  names  for  the  disease,  the  common 
one  being  ^' mate  kohi'^  (the  wasting  maladv).  This  term  was  also 
applied  to  the  waning  of  the  moon.  "  Ka  koki  te  ?narama  "  (the  moon 
is  wasting  away).  And,  as  in  the  case  of  the  moon,  she  was  restored  to  life 
and  health  by  bathing  in  the  living  waters  of  Taane,  in  the  heaven  of  lakes, 
so  the  individual,  by  potent  incantations  to  INIotiti,  the  guardian  god  of  the 
chest,  could  be  restored  to  health  again. 

Diseases  of  the  Digestive  System  furnished  617  cases  of  the  total  seen, 
•or  14. 511  per  cent.  Of  these  dyspepsia,  gastro-enteritis,  constipation, 
colic,  and  gastritis  were  much  the  more  common  in  the  order  named.  There 
were  also  nine  cases  of  hernia,  seven  cases  of  appendicitis,  and  five  cases 
of  peritonitis.  Irregularities  in  eating,  gorging  at  times,  insufficient  foods 
at  other  times,  sameness  of  diet,  indigestible  and  unsuitable  food,  are  the 
chief  factors  in  the  causation  of  the  diseases  of  the  digestive  system.  The 
Maori  is  now  being  encouraged  to  grow  other  ^■egetables  beside  the  potato 
and  the  kumara.  Generally  speaking,  it  is  either  "  a  feast  or  a  famine  " 
in  the  Maori  kaingas.  Whenever  there  is  a  tangi  or  a  hui  there  is  a  feast, 
then  the  unfortunate  hosts  have  to  starve  for  the  rest  of  the  year. 

Diseases  of  the  Lymphatic  Sysiefn  and  Ductless  Glands  gave  but  37 
cases,  or  .870  per  cent,  of  the  total  seen.  Anaemia  and  goitre  were  the  two 
most  common.  I  have  seen  a  number  of  cases  of  simple  and  exopthalmic 
goitre  in  different  parts  of  the  country.  Hodgkin's  and  Addison's  diseases 
gave  one  each,  which  shows  the  Maori  is  heir  to  pretty  nearlv  all  the 
diseases  which  afflict  the  Pakeha  in  these  realms. 

Diseases  of  the  Urinary  System. — There  were  50  cases  under  this  head- 
ing, forming  1.176  per  cent,  of  the  total  cases  seen.  Of  these  23  were 
cystitis  and  8  Bright's  disease.  Diseases  of  this  svsteni  are  more  common 
in  my  experience  than  the  percentage  given  would  indicate. 


128 

Diseases  of  the  Reproductive  System. — This  system  totalled  126.  or 
C.Q63  jjer  cent,  of  the  total  cases  seen.  My  experience  would  lead  to  dis- 
pute these  figures  as  l')eing  too  low.  Menstrual  disorders  vere  by  far  the 
most  common.  This  is  not  to  be  wondered  at,  seeing  that  the  average 
life  of  a  Maori  woman  is  a  fairly  hard  one  at  times.  Scanty  clothing, 
exposure,  carrying  heavv  weights,  neglect,  and  ignorance,  are  the  principal 
causes  of  these  complaints. 

Diseases  of  the  Locomotive  System  gave  but  eight  cases.  I  have  come 
across  se^■eral  cases  of  necrosis  and  tubercular  disease  of  the  bone. 

The  Diseases  of  the  Intcginncntary  System  furnished  350  cases,  or 
8.232  per  cent,  of  the  total  seen.  Of  these,  eczema,  impetigo  contagiosa, 
ulcers,  and  Furunculosis  gave  the  most  cases  in  the  order  named.  The 
lack  of  cleanliness,  promiscuous  living,  and  the  use  of  a  common  towel  are 
the  chief  causes  of  these  complaints.  We  have  advised  the  using  of 
separate  towels  in  the  different  schools. 

Violence. — This  class  furnished  263,  or  6.185  P^r  cent,  of  the  total 
cases  seen.     .Most  of  these  cases  were  not  defined. 

What  has  been  done  and  what  we  are  doing. — At  the  passing  of  the 
Public  Health  Act  of  1900,  the  Maori  Village  Councils  Bill  was  also 
passed.  This  was  practical!}  an  Act  giving  the  natives  a  certain  amount 
of  local  governing  authority.  It  gave  them  the  power  to  appoint  councils 
and  sanitary  committees,  and  inspectors,  further,  to  make  by-laws  in  regard 
to  sanitary  and  health  matters.  The  Health  Department,  under  its  native 
branch,  has  been  in  touch  with  the  Maori  village  councils,  for  these  coun- 
cils stand  in  the  same  position  as  the  ordinary  local  authorities.  There  are 
46  medical  practitioners  subsidized  by  the  Government  to  attend  indigent 
natives  :  there  are  nine  sanitarv  inspectors,  and  two  health  officers.  Within 
the  last  three  years  we  have  destroved  1,057  houses.  1.183  new  houses  have 
been  built,  and  839  closets  erected.  Every  village,  and  practically  every 
Maori  house  within  the  Dominion  has  been  inspecred.  The  houses 
destroved  for  sanitary  reasons  have  not  cost  the  Government  of  New  Zea- 
land a  single  pennv  for  compensation.  Seven-tenths  of  the  entire  Maori 
population  have  been  vaccinated.  Lectures  on  sanitation  and  hygiene  have 
been  delivered  throughout  the  Dominion  and  outlving  islands.  Maori  girls 
are  now  being  trained  in  our  hospitals  in  order  that  thev  mav  go  back- 
to  their  people  to  teach  and  uplift  humanity. 

The  go.spel  of  work  has  been  preached.  Already  the  Maori  is  respond- 
ing by  milking  cows  and  farming  sheep.  Communism  is  being  broken  up 
by  the  individualization  of  the  land.  The  new  day  has  dawned.  The 
individualistic  idea,  the  push  and  energy,  the  turning  of  time  and  sod 
into  gold  has  shaken  the  foundation  of  the  old  Maori  world.  Henceforth 
Maoriland  will  be  the  cradle  of  a  new  race  whose  predecessors  knew  the 
steel,  and.  vea.  the  stone  also. 


THE   MEDICAL  OFFICER  OF   HEALTH. 

J.  AsHBURTON  Thompson,  M.D..  D.P.H.. 

Honorarv  Fellow  of  the  Incorporated  Society  of  Medical  Officers  of 
Health  ;  Honorary  Member  and  Fellow  of  the  Roval  Sanitary  Insti- 
tute; Permanent  Head,  Department  of  Public  Health,  Government 
of  New  South  Wales. 

The  question  implied  in  the  subject  "The  substitution  of  whole-time 
Medical   Officers  of   Health  wherever  practicable  for  part-time  service  by 
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general  practitioners  "  is  not  a  very  difficult  one.  The  answer  to  it  should 
be  unanimous,  and  it  should  be  found  and  declared  now,  first,  because 
already  systematic  attention  to  the  public  health  is  seen  to  have  become 
necessary  ;  secondly,  because  the  country  is  rapidly  growing  in  population 
and  in  prosperity,  so  that  in  the  near  future  extended  application  of 
schemes  now  formulated  and  approved  will  be  required.  First  steps, 
therefore,  should  be  firmly  planted,  and  set  in  the  right  direction. 

I  have  the  less  hesitation  in  joining  in  the  discussion  that  in  order  to 
express  my  own  opinions  it  is  unnecessary  to  do  more  than  describe  the 
plans  which  the  Board  of  Health  of  New  South  Wales  laid  in  1897,  ten 
or  eleven  years  ago,   and  have  since  caxried  out   and  adhered  to.        But 
before  doing  so  I   think  it  will  be  well  to  anticipate  an  objection  which 
some  my  be  ready  to  raise.      Our  plan  is  essentially  one  of  centralization. 
Now,  the  spirit  of  our  municipal  laws  is  local  self-government,  and  I  am 
not  going  to  argue  against  it  in  general.  It  has  come  to  us  from  England  ; 
there  it  is  taken  as  expressing  a  trait  of  national  character,  and  perhaps  it 
does  so  here  also.     I  regard  it  therefore  as  a  fact  which  must  be  accepted, 
and  I   am  not  going  to  waste  time  by  endeavouring  to  make  out  in  the 
abstract  whether  it  is  a  good  spirit  or  a  malevolent.        I  wish  merelv  to 
point  out  that  local  self-government  does  not  work  out  satisfactorily  in  ail 
its  applications,   and  that  it  seems  to  be  practicallv   admitted  to  have  its 
limitations.    Several  examples  might  be  cited  ;  I  choose  one,  namely,  public 
instruction.       In  that  relation  local  self-government  has  been  tried  in  the 
old  country  and  has  failed ;  the  Town  Council  has  been  superseded  by  the 
Board  of  Education,   and  the  parish  school  has  given  place  to  the  Board 
school.       It  appears  to  me  that  care  for  the  public  health  is  another  busi- 
ness which  can  be  successfully  managed  locally  only  under  conditions  of 
strict  control  by  a  central  authority  to  that  end  appointed  ;  and  I  must  say 
that  mv  rather  long  experience  goes  to  teach  that  the  framing  of  the  best 
laws,  and  of  the  best  regulations  under  them  is  of  little  practical  use  when 
administration  is  intrusted  to  local  authorities  who,  to  all  intents  and  pur- 
poses, are  perfectly  free  to  neglect  them,  and  who  do  neglect  them  as  soon 
as  their  activity  becomes  distasteful  to  any  important  section  of  the  com- 
munity they  represent.       I  do  not  see,  speaking  generally,  how  any  other 
result  could  be  expected.        The  local  authority   for  any  district  is  either 
the  Town  Council  or  the  Shire  Council ;  their  members  are  elected  by  the 
people,  by  those  who  are  their  'business  connexions,  their  neighbours,  their 
friends,  and  their  relatives.     Under  the  dignity  of  office  remains  the  man. 
If  the  councillor  do  his  duty  in  relation  to  the  public  health,  he  must  from 
time  to  time  act  in  opposition  to  individual  interests  for  protection  of  the 
general  interest;  for  his  duty  is  very  much  a  police  duty.       And  if  he  is 
not  under  strict  responsibility  to  a  central  authority  removed  from,  and  in- 
different to,  such  local  influences  as  I  have  hinted  at.  it  is  surely  inevitaljle 
that  his  energy,  initiative,  and  adherence  to  the  right  line  which  represents 
the   discharge  of  public   dutv.    must,    to  speak  with   moderation,   be  often 
exercised  and  followed  with  difficulty.        It  seems  to  me  that  this  is  self- 
evident  ;  yet  it  is  either  not  seen,  or  else  the  need  for  a  remedy  has  not 
been  generally  seen.        I  conclude  on  this  head,  therefore,  by  firmly  ex- 
pressing mv   opinion   that  control    of   public   health    administration   .shoul  i 
lie  with   a  competent  central    authority,   which  should   act  locally  through 
agents  directly  responsible  to  it.       Those  agents  may  well  continue  to  be 
the  local  authorities  to  whom  I  have  referred,  such  as  they  are  at  present, 
namely.  Town  and  Shire  Councils;  but  I  think  also  that  each  councillor, 
who  accepts  election  to  that  honorable  position,   should   have  a  personal 
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resix)nsibililv  tor  puiu-liial  execution  of  health  hiws  and  .regulations  fluly 
made  and  promulgated,  and  that  penalties  should  be  recoverable  by  sum- 
mary process  of  law  from  each  memlDcr  of  a  council  wihich  has  failed  in  its 
duty.  Care  for  the  public  health  should  and  must,  in  my  opinion,  Ixi 
centralized  in  some  such  way,  just  as  public  instruction  and  police  are 
centralized. 

The  Public  Health  Act  of  New  Soutli  Wales  became  hnv  in  the  latter 
part  of  1896,  and  took  effect  on  ist  January.  1897.  It  is  ;l  comparatively 
short  Act,  and  a  comparatively  incomplete  Act ;  but  it  contains  the  provi- 
sion with  which  alone  we  are  just  now  concerned,  namely,  ix)wer  to  appoint. 
on  recommendation  of  the  Boar(i  of  Health,  a  legally  qualified  medical 
practitioner  to  be  -Medical  Officer  of  Health  to  a  district  or  group  of  dis- 
tricts; and  it  provides  further  that  such  Medical  Officer  of  Health  shall 
be  paid  from  Consolidated  Revenue  Fund.  When  the  Board  of  Health 
came  to  consider  how  this  power  would  be  most  advantageously  exercised, 
we  took  several  points  into  consideration.  There  was  the  primary  point, 
that  the  Medical  Officer  of  Health  must  habitual  Iv  view  society  as  a  whole, 
and  must  place  the  public  welfare  above  the  convenience  of  the  individual ; 
and  in  order  that  he  might  not  be  disturbed  or  embarrassed  by  irrelevant 
considerations  it  seemed  necessary  that  he  should  be  relieved  of  all  other 
cares  than  that  for  the  public  health. 

And  here  I  would  note  that  the  point  of  view  occupied  by  the  trained 
Medical  Officer  of  Health  deserves  special  recognition.       That  he  has  and 
must  have,  information  on  a  great  variety  of  subjects,  scientific  and  other, 
which  have  verv   little  interest  for  the  geneilal  practitioner  is  true,  but  is 
a  mere  matter  of  detail ;  it  is  verv  much  more  imjx)rtant  that  he  should 
cultivate  a  habit  of  mind — to  which  I  have  alluded  as  his  point  of  view — 
•  quite  other  than   that   which   is  cultivated  in  the  general   practitioner  by 
continued  contemplation  of  the  individual  interests  of  each  of  his  patients. 
In  case  I   do  not  make  my  meaning  quite  clear.   T  will  illustrate  it  by  a 
comparison  between  the  mental   attitudes  of  the  cartographer  and  of  the 
architect;  the  one  habituallv  visualises  in  plane,  the  other  in  perspective. 
The  special  knowledge  of  the  Medical  Officer  of  Health  can  l)e  acquired 
by  any  one  who  applies  himself,  but  the_  point  of  view  which  is  proper  to 
him,  without  which  he  can  have  no  s.uccess  in  his  high  calling,  cannot  be 
learned,  it  must  be  slowly  acquired. 

This,  then,   was  one  reason  why  we  should  determine  that  he  must  be 
wholly    occupied   in    discharge   of   his   official    functions.        Secondly,    we 
perceived  that  to  appoint  a  general  practitioner  who  should  be  only  partly 
employed  to  such  a  post  would  indeed  be  to  invite  him  to  take  up  very 
much  of   a   false   ]XJsition.        The   reasons   were   similar  to  those   already 
mentioned   in   relation  to  councillors.      The  practitioner's  main  duty   is  *.o 
look  after  the  individual  interests  of  his  patients,  who  are  his  neighbours 
and  fellow  townsmen,   and  on  whose  favour  his  success  in  life  depends; 
but  as  Medical   Officer  of  Health  he  would  be  bound  from  time  to  time 
to  disregard  individual  interests  in  favour  of  the  interests  of  the  community 
as  a  whole.       We  thought  it  proper  to  avoid  the  risk  of  conflict  between 
dutv  and  interest  which  must  attend  on  such  an  appointment,  and  accord- 
ingiv   we  declined  to  entertain  the  idea.        Lastly,   we  gave  weight  to  a 
consideration  of  a  different  kind.       We  thought  that  the  Medical   Officer 
of  Health  could  find  full  .scope  for  his  functions  onlv  where  population  is 
large  and  closelv   aggregated.        No  doubt  contingencies  do  arise  e\en  \n 
rural  areas,  which  can  be  met  onlv  with  assistance  of  the  special  dexterity 
and  knowledge  of  the  trained   Medical   Officer  of  Health  ;  but  they  arise 
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intermittently,  and  can  be  resolved  by  inquiry  and  advice  speciallv  made 
and  given.  And  thus  we  felt  able  to  dismiss  the  question,  which  at  first 
sight  seemed  embarrassing,  how  the  services  of  a  whole-time  Medical 
Officer  of  Health  could  be  provided  for  every  town  in  the  State  of  more 
than  the  smallest  size.  We  perceived  that  the  head-quarters  staff  could 
quite  well  perform  his  functions  in  relation  to  those  towns.  These  I  think 
were  the  chief  considerations  which  guided  us  in  founding  the  oxganization 
which  still  exists,  and  which  is  ready  for  expansion  as  soon  as  districts 
sufficiently  populous  to  furnish  profitable  occupation  to  a  whole-time 
Medical  Officer  of  Health  at  a  satisfactory  salary  shall  have  sprung  up  in 
other  localities  than  those  in  which  they  existed  at  the  time  of  the  di.scus- 
sion  to  which  I  refer. 

You  see  that  enumeration  of  these  considerations  really  gives  a  practical 
answer  to  the  question  before  us.  Wie  could  not  with  due  regard  to  them 
(and  we  were  clear  that  for  us,  at  least,  they  were  indisputable)  appoint 
any  part-time  Medical  Officer  of  Health.  5s^or,  thus  far,  has  our  plan 
been  seriously  assailed  by  any  of  our  political  friends.  Whether  it  >s 
clearly  understood  and  deliberately  approved,  or  whether  it  has  been  over- 
looked, I  know  not,  but  at  all  events  it  holds. 

Now,  ih  order  that  the  plan  may  be  fully  understood  I  will  briefly 
describe  what  we  actually  did.  We  knew  of  no  single  municipal  district 
Avhich  was  populous  enough  to  absorb  the  whole  time  of  a  Medical  Officer 
of  Health,  and  which,  consequently,  would  warrant  allocation  to  him  of  a 
salary  which  should  satisfy  reasonable  aspirations,  and  content  him  so 
that  he  would  remain.  For  it  is  very  important  indeed  that  a  ^ledical 
Officer  of  Health  should  look  to  permanent  residence  in  the  area  within 
which  he  takes  up  his  work.  He  somewhat  resembles  the  parson  in  that 
his  usefulness  depends  not  merelv  on  his  knowledge,  nor  even  solelv  on 
his  point  of  view,  but  practically  in  large  measure  on  his  personal  acquaint- 
ance on  the  one  hand  with  the  more  important,  and  on  the  other  hand  with 
the  poorer,  of  the  people  within  it.  We  therefore  erected  two  combined 
districts  ;  one  in  the  metropolitan  area  which  comprises  some  53  munici- 
palities and  intervening  portions  of  shires,  and  which  now  carries  a  popula- 
tion of  about  600,000 ;  to  this  we  appointed  one  Medical  Officer  of  Health 
at  first.  The  other  was  created  in  the  Hunter  River  district,  which  in- 
cludes the  city  of  Newcastle,  and  comprises  some  t8  municipalities  and  shire 
areas  which  are  proportionately  larger  than  in  the  metropolitan  district ;  it 
carries  a  population  of  about  103,000.  The  salaries  apportioned  to  these 
two  officers  are  respectively  ;£75o  and  ^700;  but  the  business  in  the 
metropolitan  area  had  no  sooner  been  grasped  than  it  became  necessary  to 
appoint  a  second  or  assistant  Medical  Officer  of  Health  to  it,  and  this  was 
done  at  a  salary  of  ^510,  rising  by  annual  increments  to  ;^6oo.  Thus 
about  40  per  cent,  of  the  population  of  the  State,  and  the  various  local 
authorities  administering  the  Public  Health  Act  among  them  are  furnished 
with  the  skilled  assistance  of  highlv  qualified  Medical  Officers  of  Health. 

Here  I  must  break  off  to  emphasise  two  points  briefly.  The  provisions 
of  the  Act  require  that  such  Medical  Officers  of  Health  shall  be  paid  from 
public  moneys,  and  they  are  so  paid  by  the  Department  of  Public  Health. 
The  result  is  that  thev  have  all  that  legitimate  independence  in  performance 
of  their  functions  without  which  they  would  be  at  a  great  disadvantage, 
and  would  be  impeded  to  the  point  of  inefficiencv.  But,  notwithstanding 
that  they  are  thus  secured  by  an  arrangement  which  makes  them  in  reality 
officers  of  the  Department  mentioned,  they  are  invariably  spoken  of  and 
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referred  to  as  though  thc'\  were  municipal  officers  ;  and  not  municipal  offi- 
cers in  general,  but  officers  of  each  municipality  to  which  they  administer. 
In  addressing  any  local  authority  tiie  Department  invariably  speaks  of 
"  your  Medical  Officer  of  Health  "  quite  as  though  he  had  no  concern  but 
with  the  particular  municipalitv  whose  affairs  ha])pen  to  be  under  discus- 
sion at  the  time.  And  then,  secondly,  1  wish  to  ixjint  out,  with  reference 
to  a  remark  I  have  made  al)Ove,  that  the  salaries  fixed  by  the  Board  are — 
1  do  not  sav  entirelv  adecjuale  and  satisfactory  as  regards  the  seniors — but 
sufficient  to  in(iuce  highlv  educated  and  competent  men  not  merely  to  under- 
take the  duties,  but  to  continue  to  perform  them  with  content  and  in  a 
prospect  of  permanency. 

Next,  attention  must  be  given  to  the  way  in  which  these  officers  are 
co-ordinated  wath  the  central  Department,  otherwise  than  bv  the  mere  (but 
important)  fact  that  they  are  paid  by  it.  In  the  first  place,  the  Act 
specifically  gives  every  Medical  Officer  of  Health  power  to  report  to  the 
local  authority  when  required  by  them,  on  the  sanitarv  state  of  the  dis- 
trict, and  then,  further,  he  "  may  at  such  other  times  as  he  thinks  proper 
report  to  the  said  authority  on  the  sanitary  condition  of  their  district  with 
special  reference  to  the  pro\"isions  of,  and  regulations  made  under,  the  Act, 
and  any  by  laws  or  regulations  of  the  said  authority  relating  to  the  public 
health,"  that  is  to  say,  whether  made  under  the  Public  Health  Act  or  some 
other  Act.  And  the  Act  directs  that  the  local  authority  shall  at  such 
times  as  may  be  prescribed  transmit  to  the  Department  copies  of  all  such 
reports.  That  time  has  been  fixed  by  the  Board's  riegulations  at  seven 
days.  But  in  practice,  and  for  reasons  which  will  at  once  occur  to  those 
among  you  who  have  experience,  we  find  it  better  to  require  the  Medical 
Officers  of  Health  themselves  to  make  their  reports  in  duplicate,  and  to 
forward  the  copy  to  the  Department  at  the  same  time  that  they  send  the 
.original  to  the  local  authority. 

That  last  remark  introduces  a  further  detail  without  w'hich  the  scheme 
which  I  am  describing,  I  fear  rather  lengthily,  would  be  incomplete.  To 
enable  them,  among  other  things,  to  send  in  the  reports  referred  to  they 
are  provided  as  far  as  necessary  with  clerks  and  with  typewriters.  But 
as  it  was  evident  that  their  time  would  be  greatly  wasted  unless  they  had 
assistance  in  the  making  of  recurring  inspections,  and  the  gathering  of  pre- 
liminary information,  they  were  also  provided  with  a  personal  staff  of 
experienced  and  certificated  sanitary  inspectors.  As  regards  the  inspec- 
tors attached  to  each  local  authority,  the  Medical  Officers  of  Health,  while 
receiving  much  valuable  assistance  from  them,  and  while  working  with 
them  in  amity,  have  no  official  control  over  them;  nor  does  the  INIedical 
Officer  of  Health's  personal  inspectorial  staff  interfere  with  the  correspond- 
ing municipal  officers.  They  are  utilised  for  the  personal  assistance  of 
the  Medical  Officer  of  Health ;  without  them  he  could  not  get  through 
his  work,  nor  regularly  keep  it  tip  to  the  desired  standard. 

Thus  the  central  Department  is  informed  of  what  is  doing  in  the  dis- 
tricts under  direction  of  the  Medical  Officers  of  Health.  Occasionally 
the  Medical  Officers  of  Health  apj^eal  to  the  Board  'for  exercise  of  such 
pressure  the  law  enables  it  to  apply  to  local  authorities.  Occasionally. 
also,  it  appears  that  the  Medical  Officers  of  Health  themselves  might  have 
taken  some  additional  or  some  other  action  than  the  copies  of  their  reports 
to  local  authorities  disclose;  in  that  case  thev  are  summoned,  the  subject 
is  discussed  with  them,  and  a  plan  of  action  is  agreed  uix>n  which  they  are 
left  to  carry  out  as  though  on  their  own  initiative.  For  the  principle  on 
which  I  have  alwavs  conducted  the  relations  between  the  Medical  Officers 
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•of  Health  and  the  Department  is  that  of  making  them  personally  re- 
sponsible for  the  conduct  of  their  business,  and  of  systematically  avoiding 
all  public  appearance  of  superseding  or  of  directing  them.  Thus  they 
come  to  be  recognised  in  their  districts  as  the  authority  for  practical  pur- 
poses in  most  of  the  public  health  concerns  of  local  authorities. 

Thus  far  I  have  said  little  concerning  those  smaller  towns  and  rural 
districts  where  the  occasion  for  skilled  advice  arises  intermittently.  The 
'  central  Department  itself  also  possesses  a  staff  of  competent  and  certificated 
sanitary  inspectors  who,  amid  their  occasional  or  special  occupations,  re- 
gularly inspect  country  municipalities.  They  do  this  in  accordance  with 
a  scheme  very  precisely  drawn  up,  which  contains  about  no  questions  or 
references  to  detail  points.  These  touch  upon  sanitary  administration  in 
all  its  branches ;  first,  on  practical  execution  of  laws  and  ordinances,  and, 
secondly,  on  the  actual  results  achieved  in  daily  practice.  Thus  we  have 
at  command  a  file  of  records  which  for  avoidance  of  epidemics,  and  in 
the  event  of  epidemics  occurring,  is  of  the  greatest  practical  value.  They 
are  commonly  utilised,  however,  as  the  basis  of  advice  to  the  local  authority 
inspected,  and  of  exhortations  to  amend  their  practice. 

Under  these  circumstances,  there  have  been  some  requests  from  the  local 
authorities  of  the  more  populous  country  districts  that  the  Board  would 
appoint  them  a  ^Medical  Officer  of  Health.  In  accordance  with  the 
principles  already  laid  down  these  requests  have  never  been  conceded ; 
and  as  we  have  rather  strong  views  on  this  subject  also,  I  should  like  just 
to  glance  at  it.  None  of  the  places  referred  to  have  been  large  enough 
to  Avarrant  appointment  of  a  whole-time  Medical  Officer  of  Health,  nor 
have  several  such  places  lain  so  near  each  other  that  they  might  be  erected 
into  a  combined  district-.  But  what  I  would  point  out  and  insist  upon  is 
this  :  that  in  towns  of  large  but  moderate  population  the  Medical  Officer 
of  Health  cannot  find  scope  for  his  peculiar  abilities,  indispensable  though 
they  are  where  population  is  thick.  The  time  will  come  when  the  re- 
quisite conditions  will  by  growth  obtain  in  the  less  rural  of  the  districts 
referred  to,  but  in  the  meantime  what  such  local  authorities  want  is  a 
thoroughly  competent  sanitarv  inspector,  not  a  Medical  Officer  of  Health. 
Bare  knowledge  of  the  law  is  for  the  most  part  possessed  by  such  autho- 
rities only  in  elementary  degrees,  while  the  reasons  for  those  laws  are 
(again  for  the  most  part)  a  sealed  book  to  them.  And  when  the  case  is 
to  some  extent  otherwise,  the  question  whether  the  law  or  some  regulation 
— perhaps,  even,  a  regulation  made  by  the  local  authority  themsehes — 
shall  be  enforced,  is  too  often  decided  by  a  friendly  discussion,  or  some 
times  a  "  civil  growl  "  among  neighbours  in  the  council  chamber,  concern- 
ing neighbours  who  happen  to  be  outside  it.  All  this  could  be  remedied 
in  a  less  costly,  and  more  direct  wav,  and  it  seems  to  me  that  the  time 
when  a  Medical  Officer  of  Health  must  be  appointed  to  every  collection  of 
houses  and  its  surrounding  district  is  still  far  distant.  Current  needs 
are  of  a  kind  which  can  easily  be  met  by  the  more  practical  appointment 
of  properly  instructed  sanitary  inspectors. 

Towards  this  we  have  been  able  to  do  something  by  Ministerial  authority 
■given  from  time  to  time  on  the  Board's  representations.  Ministers  will 
pay  half  the  salary  of  sanitary  inspectors  appointed  to  local  authorities  on 
recommendation  of  the  Board.  This  enables  the  Board  to  make  very 
important  stipulations  with  local  authorities,  stipulations  which  are  quite 
outside  the  law,  but  which,  nevertheless,  are  observed  and  enforced.  The 
more  important  of  them  are  that  the  selected  sanitary  inspector  must  be 
■employed  only  on  execution  of  public  health  laws  ;  his  time  is  not  to  be 
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trenched  upon  by  the  t;isks  of  distributing  rate-papers,  impounding,  or  any 
other  part  of  general  municipal  business ;  and  then,  secondly,  he  must 
possess  a  certilicate  of  competency  in  the  duties  of  a  sanitary  inspector. 
You  know  probablvthat  I  had  the  honour  of  organizing  the  first  examina- 
tions for  the  certificate  of  sanitary  inspector  granted  by  the  Royal  Sanitary 
Institute,  which  were  held  outside  the  United  Kingdom.  We  have  since 
continued  them,  and  ha\e  now  certified  a  very  large  body  of  men  who  have 
practical  experience  as  well  as  reading;  and  these  have  formed  a  leaven 
which  is  now  working,  ;ind  working  actively,  in  the  whole  mass.  Let  me 
sav  here  that  I  do  not  in  the  least  st-e  why  we  should  not  have  our  own 
organization  for  this  purpose,  but  the  fact  is  that  the  Royal  Sanitary  Insti- 
tute stepped  in  to  supply  a  want  \\hi<'h  no  thoroughly  efficient  step  had  been 
taken  to  supply  locally,  and  in  doing  so  conferred  a  benefit  of  which  I 
think  it  hardly  possible  to  speak  too  liighly. 

The  more  general  stipulations  we  make  before  we  recommend  the  Min- 
ister to  authorize  the  payment  of  half  the  salary  of  a  qualified  and  experi- 
enced sanitary  insi')ector  out  of  public  moneys  have  now  been  mentioneri ; 
but  another,  and  one  of  the  greatest  importance,  remains  to  be  cited.  The 
Board,  it  will  be  understood,  does  not  exercise  control  over  inspectors  so 
appointed  and  paid  ;  once  appointed  with  its  consent  its  supervision  is 
limited  to  seeing  that  they  are  not  loaded  by  their  authority  with  work 
which  is  extraneous  to  their  proper  dutv.  But  the  Board  does  additionally 
stipulate  that  no  such  inspector  shall  be  dismissed  without  its  consent. 
The  reason  for  making  this  condition  will  be  evident  to  you;  it  is  that  the 
inspector  ma\"  ha\"e  all  the  security  of  tenure  to  which  he  is  entitled,  and 
which  is  necessary  to  free  him  from  the  local  influences  which  hamper  those 
who  attempt  to  carry  out  municipal  sanitar\"  law  without  favour,  unless 
they  are  thus  protected. 

We  do  not  otherwise  interfere  with  these  inspectors.  We  do  not,  but, 
in  accordance  \\ith  what  I  have  elsewhere  said,  I  think  we  should.  I  do 
not  see  any  reason  why  in  all  essentials  the  sanitary  inspector  should  not 
be  for  practical  purposes  reallv  the  local  authority's  officer;  but  I  do 
think  that  the  central  authorit\-  should  have  power  to  prescribe  his  powers 
and  the  routine  of  his  duty,  should  have  authority  to  inspect  him  in  dis- 
charge of  it,  and  power  to  require  the  local  authority  to  dismiss  him  if  his 
serA'ice  is  not  what  it  should  be,  or  is  not  marked  by  sufficient  energy, 
intelligence,  and  discretion.  Were  the  law  altered  in  accordance  with 
this  brief  sketch,  I  think  the  time  when  the  central  authority  need  trouble 
itself  with  the  problem  of  supplying  whole-time  Medical  Officers  of  Health 
to  small  centres  of  population  would  be  long  deferred.  For  the  most  part. 
I  repeat,  those  small  centres  present  no  difficult  problem.  Almost  all  that 
is  wanted  there  is  a  steady  administration  of  laws  and  regulations  without 
respect  of  persons,  Avith  the  occasional  skilled  advice  of  the  head-quarters- 
staff. 

I  answer  the  question  implied  in  the  subject  under  discussion,  therefore, 
•definitely  and  without  hesitation.  I  tiiink  that  no  appointment  of  a 
Medical  Officer  of  Health  should  be  made  unless  the  circumstances  require 
his  whole-time  services.  1  think  appointment  of  a  medical  man  to  exer- 
cise the  functions  of  a  Medical  Officer  of  Health  during  a  part  of  his  time. 
and  among  neighlxjurs  on  whom  during  the  rest  of  his  time  he  is  depending 
for  his  success  in  life,  is  injudicious,  unpractical,  and  only  not  quite 
absurd.  And,  therefore,  were  the  stated  subject  of  discussion  before  us 
in  the  shape  of  a  resolution  T  should  first  of  all  propose  its  amendment  !-y 
deletion  of  the  two  words  "'  wherever  practicable." 
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THE    DEVELOPMENT    OF    PUBLIC    HEALTH    WORK    L\ 

TASMANIA. 

J.  S.  C.  Elkington,  M.D.,  DT'.H., 
Chief   Health   Officer,    Tasmania. 

On  6th  January,  1904,  a  Department  of  Public  Health  of  Tasmania 
came  into  being  under  an  Act  which  had  passed  the  Legislature  late  in 
1903.  Its  immediate  antecedents  were  not  the  most  favorable  for  the 
initiation  of  a  new  system  of  public  health  administration.  An  outbreak 
of  small-pox  had  commenced  in  Launceston,  in  May,  1903,  and  bv 
August  had  resulted  in  some  60  or  more  cases,  with  the  usual  con- 
comitants of  quarantine,  self-protection  measures  by  other  States,  local 
scare,  and  large  outlay  of  public  funds.  Early  in  August  I  had  been 
invited  by  the  Government  of  Tasmania  to  advise  upon  the  measures 
required  to  cope  with  it,  and  shortly  afterwards  was  asked  to  put  mv 
advice  into  operation.  Owing  to  the  free  hand  given,  and  to  the  loyal 
co-operation  of  the  local  medical  profession,  it  was  possible  tO'  bring  the 
outbreak  to  an  early  termination.  The  Government  of  the  day  then 
brought  in,  a  new  Public  Health  Act.  modelled  largelv  on  the  lines  of 
the  New  Zealand  Act,  vesting  the  central  powers  of  administration  in 
a  Chief  Health  Officer  in  place  of  in  the  Central  Board  of  Health. 

The  Central  Board  had  not  possessed  the  services  of  a  medical  officer, 
although  up  to  his  death  in  1902  the  late  IMr.  Mault,  an  able  and  ac- 
complished engineer,   had  been  its  secretary. 

It  may  be  thought  that  the  recent  experience  of  dangerous  epidemic 
disease  undergone  b\-  the  State,  with  the  plain  demonstration  of  the  evils 
of  divided  authority  and  absence  of  definite  personal  responsibilit\-  which 
it  had  futnished  in  its  earlier  stages  would  have  materially  smoothed  the 
path  of  the  new  undertaking.  This  was  not  the  ca.se.  Undoubtedly 
a  considerable  proportion  of  the  more  thoughtful  members  of  the  com- 
munity sav\'  the  benefit  of  removing  these  dangers,  but  there  were  others 
who  did  not  look  at  the  matter  in  this  light,  and  said  so  loudlv  and 
often.  The  Launceston  work  could  not  be  done  with  kid-gloved  hands 
and  the  wrath  of  anti-vaccinators  (a  form  of  mental  scotoma  w'hich  is 
very  prevalent  in  Tasmania),  and  of  those  who  disapproved  the  methods 
employed,  or  for  other  reasons  disliked  the  prospect  of  systematized 
sanitation  in  future,  fell  upon  the  new  Department  and  all  its  works. 
Tasmania  w^as  threatened  with  utter  financial  ruin  from  public  health  ex- 
penditure, the  country  would  become  too  clean  to  be  li^ed  in  with  com- 
fort, members  of  local  bodies  would  be  worked  to  death,  the  community 
would  be  ridden  roughshod  over  by  wild  sanitarians — these  were,  and 
occasionallv  are,  freelv  prophesied  as  the  inevitable  results  of  the  change. 
Luckily  the  Minister  of  the  day  was  a  medical  man,  as  well  as  a  diplomat 
of  no  mean  calibre.  The  Tasmanian  medical  profession  also  lent  much 
of  its  influence  to  support  the  new  svstem.  With  this  assistance  it  sur- 
vived  the  perils  of  birth. 

The  Department  was  not  born  with  a  silver  spoon  in  its  mouth,  so  far 
as  staff  or  equipment  were  concerned.  No  laboratory  existed,  the  dis- 
infecting apparatus,  apart  from  what  had  been  improvised  for  use  at 
Launceston,  comprised  a  couple  of  formalin  lamps  and  a  small  stock  of 
chemicals.  There  was  no  sanitary  inspector  or  trained  assistance  of  any 
kind.  The  library  consisted  of  one  book  on  sewage  disposal,  and  an 
old  and  uncorrected   set  of  Tasmanian   Statutes. 
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Tlie  {XDit  Ilea  1th  inspection  of  oversea  ships  was  intrusted  to  pilots  or 
harLxDr-masiers,  and  the  Maritime  Quarantine  Station  for  Hobart  was  so 
ingeniously  cxMistructed  as  to  comprise  every  defect  of  structure  and  of 
economy  of  working  that  could  be  got  into  a  place  of  the  size.  The 
recent  heavy  cost  of  the  Launceston  outbreak  (mainly  incurred  before  mv 
arrival,  but  popularK  credited  to  the  new  methods  of  oj>erating),  and 
the  efforts  of  opponents  to  sanitary  reform  rendered  Parliament  disin- 
clined to  incur  the  further  outlay  required  for  effective  equipment  and 
maintenance. 

With   this   armament  one  had  to  operate   in   a   field  comprising  some 
179,000   people   divided   up   under   some    73    local    authorities.       Twenty- 
eight   of   these   were   local   authorities   in   name  only,    without   any   rating 
powers  or  means  of   raising   funds    for   sanitary   purposes,    and    had    no 
officers  or  organization.       Some  had   never  met,    and  could   not  even    be- 
reached  with  letters.      Of  the  remaining  45  only  16  had  officers  of  health. 
Forty  per  cent,  of  the  councils,  and   14  per  cent,  of  the  town  boards  had 
no   sanitary   by-laws.       There   was   not   a   single  certificated    .sanitary    in- 
spector employed   in    Tasmania,    and   not   more   than   three   or    four   who 
had   more   than   the   vaguest   knowledge   of   the    duties  of     such    a     post.. 
Twenty-six  out  of  the  39  local  authorities,  whose  districts  included  towns 
of    500    inhabitants    and    over,    had    no    system     of     night-soil    disposal. 
Amongst   these    were    included     extensive     and     populous    suburban    areas 
abutting  on  the  cities  of  Hobart  and  Launceston.      No  steam  disinfecting 
apparatus    or    modern    sanitary    organization    existed    at    either   city,    and 
with  the  exception  of  blocks   at   the   Launceston    and   Hobart    Hospitals, 
no   accommodation    for    the   ordinary    infectious    diseases.       For    reasons 
already  stated  a  pronounced  spirit  of  shyness  towards  all   sanitary  effort 
on  the  pait  of  the  Department  prevailed  amongst  the  great  majority  of 
local  bodies,   and  a  very   little  would  have  turned  this  into  active  oppo- 
sition. 

The  first  necessary   step  appeared   to  consist  in   a   series  of  tours   for 
the  purpose  of  meeting  as  many  local  authorities  as  possible,  and  of  de- 
monstrating to  them  that  the  new  organization  did  not  mean   devastation 
and  ruin  to  them  and  their  districts.      The  experiences  encountered  were 
in  some  cases  amusing,  and  in  many  more  very  instructive.      A  rabid  fear 
of  deep  drainage  was  the  most  prominent  feature  met  with,   but  once  it 
was  explained  that  no  intention  existed  of  forcibly   draining  all  country 
towns,   mere  cordial  relations  became  rapidly  established  as  a  rule.       In 
several  of  the  larger  towns,   and  especially  in  the  mining  centres  of  the 
West  Coast  a  real  appreciation  of  sanitary  endeavour  prevailed,   technical 
information  being  freely   asked   for  and   frankly   discussed.       Li  the  less 
progressive  centres,  however,  a  number  of  varied  objections  were  met  Avith. 
Amongst  these  were  such   arguments  as  that  the  world   would  go  on   all 
right  after  we  are  all   dead,   that  the  old  way  was  good  enough  for  our 
fathers,    and   that    the    Tasmanian     climate    possessed     such     remarkable 
therapeutic  powers  that   any   sanitary   measures   were   totally   unnecessary, 
and   a  mere   waste  of  money.       The  usual   individuals  were  encountered 
who  did  not  believe  in  germs,  or  who  regarded  the  whole  proceedings  as 
a  deep-laid  scheme  for  introducing  compulsory  vaccination,   together  with 
those  who  required  to  be  assured  beforehand  whether  I  was  an  allopath 
or  a  homoeopath.       There  were  also  the  litigious  warriors  who  sought   to 
have  their  enemy'.s  drains  heavily  dealt  with  by  means  of  the  new  Act. 

Of  these,   the  climatic  objection   was,   and   still   is,   the  mpst   difficult 
to  meet.       I  have,   in  fact,  come  to  regard  the  local  reputation    of    the 
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Tasnianian  climate  as  one  of  the  chief  obstacles  to  sanitary  progress  in 
•the  State.  It  has  been  successfully  used  as  an  argument  against  sani- 
tary proposals,  ranging  from  vaccination  to  the  declaration  of  offensive 
trades  areas,  and,  I  verily  believe,  is  regarded  bj-  some  enthusiasts  as  a 
safeguard  against  milk  adulteration.  Once  the  climate  is  dragged  into 
any  public  discussion,  reports,  statistics,  photographs,  or  any  other  kind 
of  evidence  are  rendered  almost  worthless.  The  best  one  can  do  in  such 
a  case  is  to  gently  urge  that  the  climate  should  be  given  a  better  show 
to  produce  its  anticipated  effects  than  it  generally  receives. 

Efforts  to  interest  and  instruct  the  public  in  sanitary  matters,  by  means 
of  lectures  and  printed  matter,  have  throughout  been  made  wherever  op- 
portunity offered.  These  probably  produce  some  results  among  the  better 
educated  and  more  enlightened  class,  but  I  am  verv  dubious  as  to  their 
value  as  an  agency  for  obtaining  better  things  amongst  the  larger  class 
of  the  ignorant  and  thoughtless.  An  officer  of  health  is  almost  of  neces- 
sity regarded  by  the  ordinary  public  as  something  of  a  faddist  and  a 
visionary,  and  I  believe  that  one  visit  from  a  good  sanitary  inspector 
-or  health  visitor  will  produce  more  result  tlian  a  score  of  lectures  each 
with  the  prettiest  of  lantern  slides,  or  a  ream  of  printed  hints  to  health. 

The  knowledge  of  local  conditions  obtained  during  these  and  subse- 
quent tours  facilitated  the  framing  and  issue  of  the  usual  official  printed 
-matter  for  distribution  to  local  authorities.  Much  of  this  went,  of 
course,  into  the  local  waste-paper  baskets.  In  some  cases,  however,  it 
produced  results,  and  at  least  lightened  the  burden  of  official  corre- 
spondence. A  hand-book  of  elementary  technical  information  on  local 
sanitary  administration  and  executive,  put  in  popular  language,  has  been 
of   real   value  in   the   latter  connexion. 

Re-organization  of  the  more  or  less  purely  ornamental  class  of  local 
authorities  was  effected   in    1905   by   an   Act   which   gave   sanitary   rating 
powers  to  all  these  bodies.      Some  twenty  nominee  bodies  appointed  on  a 
vague  basis  then  expired,  their  powers  being  handed  over  to  the  (elective) 
road  trusts.     Subsequently  (1907)  these  again  were  replaced  bv  municipal 
councils     under     the     Local     Government     Act,    and    the    local    sanitary 
administration    outside   the    two   cities    is     now     vested     in     49    municipal 
councils.       The   latter  bodies  possess  extensive  powers  of  sanitarv   rating 
and  administration.      Although  it  is  as  yet  too  early  to  speak  delinitely 
as  to  the  sanitary  results  to  be  expected  from  the  new  bodies,   they  are 
at    least   tangible    entities    with    real    powers    and    manv    opportunities    for 
effective  local   action.       The  principal  obstacle   to  their   sanitarv  effective- 
ness is  the  usual  one  of  fatal  executive  paralysis  liable  to  be  induced  by 
local    influence.       This  can    only   be   cured   bv   one    rem.edv,    that   of    fre- 
quent and  systematic  stimulation  and  passive  movement  by  means  of  in- 
dependent officers  controlled  by  the  central  administration.      Large  doses 
of    stationery   are   absolutely    useless,    although    greatlv    preferred    h\    the 
patients.      Unluckily  the  remedy  is  as  yet  bevond  mv  reach  in  Tasmania. 
The  local   symptom-complex  hence  proceeds  unchecked   in  most  places. 

The  necessity  for  sanitary  dealings  with  .schools  and  school  children 
■was  early  recognised  as  an  essential  feature  in  the  Department's  work. 
An  inquiry  carried  out  in  1904,  at  Ministerial  direction,  afforded  an  op- 
portunity for  scheduling  the  requirements  for  sanitarv  school  construc- 
tion, and  the  recommendations  then  made  have  been  more  or  less  closely 
followed  in  the  erection  of  subsequent  State  school  buildings.  In  1905 
a  series  of  lectures  was  delivered  on  school  hygiene  to  teachers  at  Hobart. 
'These   attracted   unexpectedly   large  audiences,    and   a  series  of    monthly 


articles  on  matters  of  school  sanitation  were  also  contributed  to  the  offi- 
cial EJucaiioH  Gazette.  In  J906  an  inwstig.ition  was  made  into  the 
physical  contlition  of  some  i..?co  State  school  children  at  Hobart  bv 
Dr.  A.  H.  Clarke  and  myself,  and  in  the  ensuing  year  a  system  of 
medical  inspection  of  schools  for  Tasmania  l:)ecame  an  accomplished  fact. 
The  professional  direction  of  this  work  forms  a  part  of  my  departmental 
duties.  Addresses  bv  Dr.  Gertrude  Halley  and  Dr.  Clarke,  two  of  the 
medical  inspectors  of  schools,  are  to  be  given  during  this  meeting,  and 
I  need  not  therefore  refer  further  to  it,  bevond  statin<7  that  the  results 
appear  to  justify  the  undertaking.  As  yet,  it  has  not  been  found  feasible 
by  the  Education  Department  to  include  elementary  hygiene  amongst 
the  numerous  and  diverse  subjects  of  State  school  curriculum.  Teachers 
at  the  Training  College  recei\e.  however,  a  two-term  vearlv  course  in 
sch(X)l  hygiene,   the  effects  of  which  are  alreadv  becoming  noticeable. 

Dealings  with  infant  life  protection  have  not  vet  reached  any  very 
definite  stage  in  Tasmania,  although  they  have  occupied  a  good  deal  of 
one's  attention.  A  circular  on  infant  feeding  is  issued  to  registrars  for 
distribution  to  those  registering  births  of  infants,  as  well  as  to  hospitals 
and  charitable  organizations  of  different  kinds.  Distribution  by  regis- 
trars is  rather  too  late  to  do  much  good  I  am  afraid.  Copies  are  also 
distributed   to  schools   for  circulation   amongst   the   older  girls. 

In  connexion  with  the  medical  inspection  of  schools  a  system  of 
"  Talks  to  Mothers'"  has  been  instituted.  These  are  given  by  Dr.  Ger- 
trude Halley,  and  cover,  amongst  other  matters,  much  relating  to  the 
care  and  ft-eding  of  young  children.      They  are  proving  very  valuable. 

A  recent  Act  dealing  with  boarded  out  and  illegitimate  children  is 
liktdy  to  improve  the  chances  of  survival  of  these  unfortunates.  Its 
administration  is  placed  under  the  Commissioner  of  Police.  For  the 
legitimate  children,  and  those  whose  parents  can  support  them — these  con- 
tributing six  out  of  every  seven  infant  deaths — practicallv  nothing  is 
done.  The  result  is  a  considerable  and  unnecessary  wastage  of  infant 
life.  Some  little  time  ago  I  noticed  with  regret  the  misplaced  published 
enthusiasm  of  several  Victorian  medical  men  w'ho  dilated  upon  the  low 
infant  mortality  of  Tasmania.  It  may  surprise  them  to  learn  that  the 
two  cities  of  Hobart  and  Launceston  experienced  during  the  five  years 
ending  with  1906  higher  infantile  mortality  rates  than  any  capital  city 
in  Australasia,  excepting  Perth.  Further,  during  the  five  vears  ending 
witli  1907  Ta.smania  has  never  been  better  than  fourth  in  respect  of  in- 
fantile mortalitv  amongst  the  States.  The  omission  of  the  Victorian  en- 
thusiasts to  verify  their  figures  when  praising  up  Tasmania's  alleged 
infant  mortality  rate  was  largely  instrumental  in  upsetting  a  scheme  for 
early  notification  of  births  and  nursing  visitation  in  city  districts,  which 
up  to  then  had  received  a  sympathetic  hearing. 

.\  certificated  sanitary  inspector  was  appointed  to  the  Department  in 
1907.  A  single  inspector  for  a  State  Department  administering  a  popu- 
lation of  179,000  persons  may  appear  as  a  joke  to  my  colleagues  whose 
lines  are  cast  in  richer  and  less- cautious  States.  The  humour  will  be 
much  less  apparent,  however,  if  thev  have  ever  tried  to  run  such  work' 
with  no  inspector  at  all.  At  the  instigation  of  their  Officer  of  Health,  the 
Citv  Council  of  Hobart  has  also  appointed  a  certificated  man,  and  with 
these  two  highly-trained  officers  as  examples  it  has  been  possible  to  get 
the  local  branch  of  the  Royal  Sanitary  Institute  on  a  working  footing. 
Some  25  students  are  now  in  attendance  (including  two  ladies),  and  from 
inquiries   received   from   local   authorities  it   would    appear   likely   that    a 
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fair  proportion  of  the  loca  11} -trained  men   will   be   able  to  find   positions 
in  Tasmania  if  successful  at  their  examination  next  month. 

Food  inspection  is  left  by  the  Act  entirely  to  local  authorities,  and 
1  need  not  therefore  explain  in  any  detail  that  it  is  practically  a  dead 
letter.  In  the  few  cases  which  have  come  before  magistrates — almost  in- 
variably cases  of  watered  milk — the  fines  imposed  have  not  been  such  as 
to  exercise  any  powerful Iv  deterrent  effect  on  this  profitable  form  of 
villainy.  A  desire  for  better  things  appear  to  be  commencing,  however, 
an  influential  body  of  ladies  in  Hobart,  the  Women's  Health  Associa- 
tion, having  taken  up  the  food-puritv  question  of  late.  The  Hobart 
Citv  Council  has  also  expressed  itself  as  desirous  that  a  central  food 
analytical  laboratory  should  be  provided  by  the  State.  These  indications 
seem  to  point  to  the  ultimate  probability  of  Tasm.ania  ceasing  to  be  the 
only  really  safe  dumping  ground  in  Australasia  for  sophisticated  and 
unsound  foodstuffs. 

Such  undertakings  as  the  tuberculin  testing  of  dairy  cattle  are  not  as 
vet  regarded  with  much  favour,  even  bv  some  local  health  officials.  Onlv 
a  few  weeks  ago  I  had  to  take  up  the  cudgels  in  the  press  against  an 
officer  of  health  of  an  important  centre  who  had  publicly  warned  dairy- 
men to  resist  tuberculin  testing  unless  they  wished  all  their  cattle  to  be 
slaughtered  as  a  consequence.  The  Dairymen's  Association  is  now  mov- 
ing in  this  matter,  however,  together  with  that  of  obtaining  a  reasonable 
degree  of  cleanliness  in  milk  production. 

I  have  too  much  respect  for  your  patience  to  mention  in  an\  detail 
the  many  other  matters  which  have  been  attempted,  or  the  few  which 
have  been  brought  to  any  satisfactory  stage.  Critics  may  ask  what  is 
the  tangible  outcome  of  this  five  years  of  work.  I  cannot  point  to  sta- 
tistical curves  of  disease,  dropping  ever  downwards,  nor  can  I  reconcile 
my  conscience  to  beautiful  platitudes  anent  the  pure  joy  to  be  gained 
from  being  pri\ileged  to  educate  the  peoplel  how  to  live.  The  cost 
of  central  sanitary  administration  has  averaged  a  little  more  than  2jd. 
per  head  of  population  per  year.  This  average,  I  believe,  is  less  than 
that  of  any  other  State,  although  I  emphatically  disclaim  the  distinction 
of  deliberately  establishing  any  such  record.  The  statutory  and  other 
powers  of  the  Department  have  not  been  curtailed,  but  have  been  rather 
increased. 

The  work  has  received  the  generous  and  hearty  support  of  the  Go- 
vernment whenever  financial  exigencies  have  permitted  it.  and  I  believe 
that  the  great  majority  of  local  authorities  now  give  the  Department 
credit  for  being  reasonable  in  its  requirements,  and  honestly  anxious  to 
help  them.  The  medical  inspection  of  schools  represents,  I  hope,  a  real 
advance,  and  the  three  school  medical  inspectors  are  valued  colleagues 
and  allies,  whose  work  it  is  a  genuine  pleasure  to  direct  and  assist.  In 
this  connexion  I  desire  to  acknowledge  the  support  and  assistance  _  of 
the  Director  of  Education,  which  vrere  largely  instrumental  in  securing 
the  acceptance  of  this  undertaking  by  the  Government.  The  Department 
possesses  a  fairlv  well-equipped  bacteriological  laboratory,  a  reference 
library  of  several  hundred  volumes,  a  portable  steam  disinfector,  and 
other  equipment  for  large  scale  disinfection;  and  the  services  of  a  highly- 
trained  modern  sanitary  inspector.  All  oversea  vessels  are  inspected  by 
medical  officers  before  recei\ing  pratique.  The  sanitary  accommodation 
in  all  licensed  premises  in  Tasmania  has  been  regulated  under  Licensing 
Act  by-laws,  with  the  assistance  of  the  Police  Department,  and  conforms 
now  to  a  ver\^  fairly  effective  sanitary  standard.       A  supply  of  locally- 
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trained  sanitary  inspectors  will  probably  be  available  within  the  next  few 
months.  An  infectious  diseases  hospital  scheme  for  the  capital  city  and 
neighlx)uring  districts  is  in  the  stage  immediately  preceding  the  calling 
for  com[)etitive  designs.  Signs  of  real  sanitarv  interest  and  progress 
amongst  local  authorities  in  general  are  not  absent,  and  in  some  cases 
very  pronounced  improvement  is  discernible.  The  city  of  Hobart,  in 
particular,  is  rapidlv  acquiring  an  effective  sanitarv  executive.  Popular 
interest  in  sanitarv  matters  is  by  no  means  lacking,  and  even  if  it  .some- 
times takes  the  form  of  more  or  less  adverse  criticism  this  affords  proof 
that  the  subject  is  not  out  of  the  public  mind. 

The  prevailing  conditions  in  most  districts  outside  the  larger  centres 
of  population  may,  however,  be  gathered  from  the  fact  that  within  the 
last  twelve  months  it  has  been  possible  to  obtain  materials  for  a  set  of 
lantern  slides  illustrating  practically  every  sanitary  defect  which  an  in- 
spector can  reasonably  expect  to  encounter.  This  is  alone  sufficient  to 
prevent  anv  trace  of  conceit  or  self-satisfaction  in  surveying  such  changes 
as  have  occurred  under  the  present  system  of  administration. 

In  detailing  these  experiences  I  am  painfully  aware  that  to  most  of 
these  here  they  will  represent  but  an  oft-told  tale,  and  an  imperfect 
record  of  half-done  work.  Still,  they  are,  so  fax  as  they  go,  a  record 
of  personal  exp>erience  under  a  svstem  of  sanitary  organization  which  is 
different  in  several  respects  from  that  in  any  other  part  of  the  Common- 
wealth, and  which  has  had  to  be  applied  under  somewhat  special  diffi- 
culties in  the  poorest  and  most  conservative  of  all  the  States.  As  such 
they  are  presented  (mainly,  I  may  say  at  the  behest  of  our  energetic 
sectional  secretary),  and  as  such  I  trust  that  they  will  be  judged.  They 
will  also  serve  to  show,  at  any  rate,  that  even  if  the  one-man  system  of 
central  administration  cannot  in  a  poor  and  verv  conservative  State  be 
made  to  produce  the  remarkable  results  which  have  occurred  in  rich  and 
progressive  New  Zealand  under  the  direction  of  the  president  of  this  section, 
it  is  capable  of  surviving,  and  with  the  assistance  of  the  profession  and  of 
a  section  of  the  thinking  public,  of  even  producing  some  actual  result. 


SANITARY   ADMINIBTRATTON   AND    REFORM    IN 

AUSTRALIA. 

E.    G.    Leger-Erson,   L.R.C.P. 

Thirtv-four  vears'  experience  as  a  medical  practitioner  has  convinced  me 
for  twentv  vears  past,  that  the  great  cause  of  weakness  in  the  cordon  of 
sanitarv  defence  against  preventible  disease  in  Australia  is  the  bad 
administration  of  the  laws  affecting  the  public  health  by  the  municipal 
bodies  while  acting  in  their  capacities  as  Boards  of  Health  in  the  several 
States. 

In  the  eighties,  when  engaged  in  Melbourne  general  practice,  and 
noting  the  general  insanitary  condition  of  things  then  prevalent,  with  the 
high  death  rate  from  preventible  disease.  I  wrote  a  series  of  articles  in 
the  Melbourne  press,  showing  the  evils  inseparable  from  municipal 
administration  of  the  Health  Acts,  which  were  afterwards  summarized  in 
a  paper  contributed  by  me  to  the   Association  for  the  Advancement    of 
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Science,  at  their  Melbourne  Congress  of  1889,  dealing  with  sanitary 
administration  ni  general  and  school  hygiene  in  particular,  wherein  the 
Victorian  education  authorities  were  charged  with  ignorance  of  the  first 
principles  of  school  hygiene,  as  evidenced  by  the  design  of  their  school 
buildings,  by  the  inadequate  provision  made  for  light,  ventilation,  heat, 
and  drainage,  and  for  the  first  time  in  Australia  the  appoint- 
ment of  school  physicians  to-  the  public  and  private  schools  of  the  States, 
"  one  to  every  thousand  scholars,"  in  accordance  with  the  recommenda- 
tions of  the  Geneva  Congress  of  1882,  which  I  had  already  seen  in  active 
operation  in  France,  Canada,  as  well  as  in  some  of  the  American  States. 
A  Melbourne  leading  journal  questioning  the  accuracy  of  my  statements 
at  the  time  regarding  the  insanitary  condition  of  the  public  schools,  I 
publicly  inspected  (in  company  with  a  school  architect)  the  city  and 
suburban  schools,  and  in  the  evening  papers  proved  "  to  the  hilt  "  the 
truth  of  all  that  had  been  said  and  written. 

It  is  a  melancholy  satire  upon  our  vaunted  progress  as  a  people,  to 
note  twenty  years  afterwards,  in  each  State,  that  the  majoritv  of  school 
buildings  still  showed  the  same  faultiness  in  design  and  the  same  lack  of 
proper  provision  for  light,  ventilation,  heat,  and  drainage,  with  desk  and 
seating  accommodation  of  a  primitive  description ;  while  the  appointment 
of  school  physicians  still  remains  in  abeyance  in  most  of  the  States,  al- 
though France,  Germany,  Canada,  and  some  of  the  American  States, 
have,  for  vears  past,  made  these  appointments  with  the  most  satisfactory 
results  to  the  physical  and  intellectual  welfare  of  their  people. 

Such  remissness  on  the  part  of  the  powers  that  be  in  the  several  States 
(fraught  with  danger  to  the  lives  and  health  of  young  Australia)  would 
not  be  permitted  to  occur,  much  less  to  continue,  if  the  public  health  laws 
of  Australia  were  administered  by  a  well-organized  and  capable  Com- 
monwealth Health  Department. 

The  Health  Acts  of  the  Australian  States,  with  legislative  provisions, 
in  a  large  measure  borrowed  from  the  Imperial  Health  Acts  of  Great 
Britain,  leave  little  to  be  desired  if  properly  administered  as  safeguards 
of  the  public  health,  and  local  authorities  are  given  ample  powers. 

Since  the  laws  are  ample,  and  local  authorities  "  are  clothed  with  full 
powers,"  it  will  be  necessary  to  examine  the  constitution  of  the  municipal 
health  bodies,  to  whom  the  administration  of  the  Australian  health  laws 
are  intrusted,  to  discover  the  caiisas  morhorutn  and  to  suggest  the  rem.edv 
the  consist  of — ■ 

Central    Board   of   Health. 

Local  or  District  Boards. 

Sanitarv    Engineer — ^ledical   Ofiiicer   of   Health. 

Inspector  of  Nuisances. 

Scavengers,  &c.,  &c. 

The  Central  Board  of  Health. 

The  Central  Boards  of  Health  in  the  several  States  are  practically 
municipal  institutions,  composed  of  two  or  more  members  nominated  by 
Governors  in  Council,  and  of  seven  or  more  municipal  councillors.  Those 
nominated  bv  Governors  in  Council  are  practically  State  Government 
nominees,  who  often  elect  to  the  position  political  nonentities  in  quest^of 
an  easy  and  remunerative  billet,  while  the  representatives  of  the  munici- 
palities are,  as  a  rule,  members  of  country  councils  (often  genial  souls) 
in   pursuit  of  perennial   free  trips  to  the  metropolis,   and   in  the  joyous 
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expectation  of  dulv  fultiUing  tliat  purpose,  they  are  elected  by  their 
brother  councillors  througliout  the  State  members  of  the  Central  Board 
of  Health.  With  memlxTs  of  Central  Hoards  of  Health  thus  elected, 
with  an  absolute  disregard  for  those  qualilications  which  are  essential  in 
an  administrator  of  the  laws  of  public  health,  the  fact  of  a  medical 
sanitary  expert  occupying  the  chair  with  the  solitary  privilege  of  a  casting 
vote,  simply  covers  with  the  gloss  of  scientific  fitness  a  legalized  adminis- 
trative absiirditv.  I'hus  constituted,  we  can  no  longer  Avonder  that  the 
late  Dr.  Gresswell  publicly  declared — "  Local  control  is  the  w-eakest 
point  in  our  whole  sanitary  system.*^ 

Local  Boards  of  Health. 

Local  Boards  of  Health,  in  Australia,  with  whom  the  direct  adminis- 
tration of  the  Health  Acts  of  the  respective  States  are  vested,  owe  their 
establishment  to  the  Imperial  Act  of  1875,  from  Avhich  also  the  Dominions 
of  New  Zealand  and  Canada  borrowed  the  principal  provisions  of  their 
Health  Acts  (Sew  2^aland,  1876;  Victoria,  1883-1888  ;  and  Canada, 
1882  ;  &c.).  One  of  the  chief  features,  however,  of  the  old  Imperial 
Act  is  that  provision  is  made  for  the  establishment  of  a  Board  of  Health 
in  cverv  municipal  district,  apart  from  the  Board  of  Aldermen  or  Coun- 
cillors already  in  existence,  while  under  the  present  Local  Government 
Act  in  operation  in  England,  power  is  given  to  unite  municipalities  into 
groups  for  health  administrative  purposes.  The  former  of  these  most 
wise  provisions  have  been  omitted  in  the  Health  Acts  of  the  Australian 
States,  and,  to  this  fact,  may  be  attributed,  in  a  large  degree,  the  failure 
of  local  health  administration  in  the  Commonwealth. 

State  Legislatures,  when  creating  local  boards  of  health,  vested  their 
nomination  and  powers  in  the  municipal  corporations  of  the  cities  and 
towns,  whilst,  in  those  places  where  no  corporations  existed,  provision 
was  made  for  the  appointment  of  shire  and  county  councils  or  road  and 
highwav  boards,  as  local  boards  of  health  for  their  respective  districts. 
That  such  an  arrangement  but  invited  inefficiency  must  be  apparent  to 
the  most  simple.  The  members  of  the  shire  and  county  councils  are,  for 
the  greater  part,  solely  identified  with  the  agricultural  interests.  The 
pounding  of  cattle,  the  clearing  of  bush,  and  the  making  of  roads,  con- 
stituting the  whole  claim  for  the  retention  of  oflfice.  It  is,  therefore, 
difficult  to  consider  them  seriously  as  Boards  of  Health,  or  to  discover  the 
utility  of  their  functions  in  that  capacity.  * 

Lpon  the  municipal  cor|)orations  of  the  cities  and  boroughs,  and  upon 
the  shire  councils  and  road  boards  have,  therefore,  fallen  the  great 
responsibility  of  san:tary  administration  in  Australia,  and  we  know  that 
to  mere  health  committees  of  these  bodies  have  been  intrusted,  for  many 
years,  the  sacred  care  of  the  public  health. 

NVhen  it  is  recollected  that  the  work  of  sanitary  administration  to  be  of 
much  value,  or  of  a  comprehensive  nature,  must  be  undertaken  with  a 
clear  idea  of  the  dangers  to  be  avoided  ;  that  it  is  a  scientific  work,  and 
that  scientific  methods  must  be  adopted,  the  criminal  folly  of  intru.sting 
the  care  of  the  public  health  to  a  board,  solely  consisting  of  business  men 
engaged  in  purely  commercial  pursuits,  will  be  apparent  to  all.  It  is  akso 
cviflent  that  it  is  not  sufficient  for  any  person  who  may,  or  may  not,  have 
studied,,  or  be  willing  to  study,  such  subjects,  should  be  appointed  a 
memljer  of  a  health  committee,  simply  because  he  has  been  elected  a  city 
councillor. 
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Even  assuming  that  there  are  members  of  comicils  qualified  to  be 
health  officers,  it  is  manifestly  impossible  for  them,  with  the  many  other 
duties  requiring  then'  attention  to  give  that  time  and  care  to  sanitary 
matters  which  their  difficult  and  important  nature  requires.  Again,  the 
triennial  election  of  councillors  prevents,  in  too  many  cases,  their  taking 
a  broad  view  of  what  public  health  necessities  may  require,  since,  in  many 
instances,  these  may  mvolve  the  adoption  of  extreme  sanitary  schemes, 
the  immediate  effect  of  which  the  popular  mind  may  not,  at  the  time,  be 
capable  of  appreciatuig,  or  the  good  seen.  Naturally,  councillors  are 
adverse  to  athocate  or  support  any  measures  which  will  make  them  un- 
popular. Other  reasons  than  the  foregoing  might  be  adduced,  notably 
the  predominance  of  personal  influences,  petty  considerations,  and  the 
levying  of  blackmail. 

It  will  l)e  admitted  that,  with  Boards  of  Health  so  lacking  in  the  first 
essentials  of  successful  administration,  namely,  a  knowledge  of  their 
subject,  and  the  time  to  attend  to  its  reiiuirements.  it  would  be  expected 
that  they  would  secure,  in  the  -personnel  of  their  staff,  men  of  the  most 
experience  and  advanced  knowledge  of  the  subjects  in  which  they  them- 
selves were  ignorant.  Yet  such  has  not  been  the  case,  for  we  find  that 
not  5  per  cent,  of  the  great  army  of  municipal  sanitary  officials  in 
Australia  hold  qualifications  in  public  health,  hygiene,  or  sanitary  engi- 
neering, and,  in  most  cases,  their  health  administrative  experiences  have 
l>een  gained  in  the  towns  or  districts  of  their  birth  or  adoption,  and.  per- 
adventure.  at  the  cost  of  the  lives  and  health  of  their  fellow  citizens. 

Moreover,  the  miserable  salaries  paid  to  medical  officers  of  health  by 
local  boards,  under  the  municipal  control  system,  seldom  equalling  still 
more  rarely  exceedmg  that  paid  to  the  ordinary  labourer  or  nightman 
invites  and  often  secures  merely  a  perfunctory  service.  That  such  a  per- 
functory service  is  desired  b\-  the  majority  of  health  boards,  under  the 
municipal  regime  is  notorious,  and  many  medical  officers  of  health,  holding 
their  positions  by  favour  of  the  councils,  are  reminded  of  the  fact  that 
the  measure  of  then-  popularity  with  their  employers  is  commensurate 
with  the  favorable,  nature  of  their  reports,  and  that  spirited  activity  in 
local  health  concerns  disturbs  the  equanimity,  and  often  the  temper,  of 
beadledom,  and  is  sometimes  resented. 

A  return,  recently  prepared  in  one  of  the  most  wealth)  of  the  States 
(Victoria),  shows  that  of  the  208  councils  in  the  State,  only  one  (The 
Melbourne  City  Council)  pays  its  Health  Officer  a  salary  exceeding  ^100 
a  year;  only  mne  pay  more  than  ^50;  177  pay  less  than  £^0.  and  122 
pay  less  than  Jji^  a  vear.  Well  may  Dr.  Norris,  the  distinguished  head 
of  the  Victorian  Health  Department,  exclaim  in  view  of  these  figures — ■ 
"  What  effective  work  can  be  expected  for  nominal  salaries  like  these?" 

To  recount  flagrant  mstances  of  the  failure  of  municipal  administration 
■  of  health  matters  mi  the  several  States  Avould  occupy  the  whole  of  the 
time  allotted  to  the  work  of  the  Congress  in  their  recital. 

The  following  recent  examples  in  Victoria  may  be  quoted  and  accepted 
as  typical  of  municipal  health  administration  in  the  several   States. 

In  many  places  the  Milk  and  Dairy  Supervision  Act  was  strenuously 
opposed  by  councillors,  some  of  whom  were  cow-keepers  and  dairymen. 
The  Pure  Foods  Act,  designed  to  prevent  dishonest  men  from  pickuig  the 
pockets  of  their  customers  by  supplying  inferior  articles,  was  hotly 
criticised  in  several  councils,  and  condemned  as  an  inexcusable  inter- 
ference. The  Defeat  Act.  framed  to  supply  councils  with  the  n>cans  of 
insuring   the   wholesomeness   of   the   meat   supplies,    applies   only     to   the 


metropolitan  and  two  country  districts,  because  councils  (as  health 
bodies,  forsooth)  retuse  absolutely  to  place  any  check  upon  slaughtermen 
who  purvey  diseased  meat,  or  who  kill  and  store  it  undej  conditions 
I  evoking  to  public  decency.  In  the  case  of  the  Pure  Foods  Act,  and  of 
the  Public  Health  Act,  the  men  who  ojiposed  the  most  important  clauses 
of  these  measures,  and  who  have  refused  to  adopt  the  Meat  Act,  are 
municipal  councillors  intrusted  with  the  duty  of  enforcing  the  laws  to 
which  a  number  of  them  were,  and  are  still,  opposed.  An  anomaly,  even 
greater,  is  to  be  found  \n  the  fact  (quotes  a  morning  journal)  that  coun- 
cillors op]X)sed  to  strmgent  sanitary  precautions  may  not  only  use  their 
Influence  to  make  the  law  a  dead  letter,  but  when  an  attempt  is  made  to 
enforce  it,  may  sit  on  the  bench  as  Justices  of  the  Peace  to  try  offenders 
who  have  their  entire  sympathies.  An  illustration  of  the  condition  of 
affairs  came  from  ±5allarat  lately.  The  Ballarat  City  Council  refused  to 
proclaim  a  meat  area,  "  because,  they  said,  the  meat  supplied  in  Ballarat 
was  equal  to  that  in  any  part  of  the  world."  Three  weeks  later  an  officer 
of  the  Health  Department  visited  a  slaughter-house  in  the  district,  and 
declared  that  "  it  was  worse  than  anything  he  had  previously  seen." 

With  councils  in  their  capacities  as  Boards  of  Health  indifferent  to 
sanitarv  legislation,  and,  in  individual  cases,  interested  in  rendering  it 
nugatory,  none  will  be  surpriised  to  learn  that  the  late  Dr.  Gresswell 
regarded  local  control  as  the  weakest  point  in  our  sanrfary  system,  nor 
wonder  that  his  worthy  successor.  Dr.  Norris,  publicly  deplored  the  fact 
of  the  powers  of  the  Central  Board  of  Health  to  enforce  its  directions 
to  councils  being  cumbersome,  tardy,  and  ineffective.  With  such  mal- 
administration overshadowed  and  accompanied  by  the  grim  spectres  of 
disease,  suffering,  and  death,  what  wonder  that  clergymen,  acting  upon 
the  hygienic  precepts  of  Moses  (which  have  not  been  surpassed  by  the 
revelations  of  modern  science)  upon  their  own  initiative  undertaking  the 
work  of  sanitary  inspection.  The  most  prejudiced  in  favour  of  municipal 
administrative  health  control  must  admit  that  their  revelations  of  foul 
lepellant  hovels  in  closely-packed  streets,  of  damp  and  dilapidated 
structures  for  human  habitations,  added  additional  proof,  if  such  were 
i^eeded,  of  the  inherent  rottenness  of  an  administrative  health  system 
v.hich  tolerates  insanitary  schools,  noxious  trades  in  populous  places, 
public  nuisances,  watered  milk,  adulterated  foods,  and  local  plague  spots 
to  continue  in  the  land. 

New  Zealand,  under  the  old  municipal  system,  suffered  in  like  manner 
for  lack  of  well-organized  sanitary  administration,  until,  in  response  to 
articles  in  the  New  Zealand  press:  from  the  present  writer,  when  a  member 
of  the  honorary  medical  staff  of  the  Auckland  Hospital,  the  Hon.  iMr. 
iMitcheson,  then  acting  Minister  of  Health,  publicly  invited  me  to  lay  my 
proposals  for  reform  before  the  Government  of  that  time  for  their  favor- 
able consideration.  Now  a  re-organized  Central  Board  ^f  Health,  appoint- 
ment of  the  whole-time  medical  officers  of  health,  and  the  division  of  the 
then  colony  into  large  districts  for  sanitary  administration  purposes,  has 
been  adopted  to  the  lasting  benefit  of  the  people  of  that  great  and  well- 
governed  Dominion, 

In  like  manner,  sanitary  administrative  reform  in  Australia,  to  be 
effective,  must  be  thorough,  sweeping  in  character,  and  wide  in  scope. 

If,  in  the  words  of  Dr.  Norris,  "  disease  knows  no  municipal  boun- 
daries "  it  is  no  less  true  that  disease  knows  no  State  limitations. 

Bad  sanitary  administration  in  one  State  endangers,  in  its  far- 
reaching  effects,  the  public  health  of  the  other  States,  especially  in  these 
days  of  rapid  intercommunication. 
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A  Commonwealth  Public  Health  Department,  under  the  Presidency 
of  a  Federal  Minister  of  Health,  should  control  the  administration  of  the 
laws  effecting  public  health  in  Australia. 

The  Commonwealth  Central  Board  of  Health,  as  the  final  Court  of 
Appeal  in  matters  affecting  the  public  health  of  Australia  with  supreme 
powers  in  the  regulation  of  quarantine,  should  consist  of  experts  in 
sanitary  administration,  conversant  with  tropical  disease,  diplomats  in 
public  health,  acquainted  with  the  most  recent  de\-eIopments  of  sanitary 
science. 

For  administrative  purposes  small  subsidiary  expert  Boards  of  Health 
■could  be  placed  in  local  administrative  authority  in  districts  where  the 
exigencies  of  population  and  environment  required,  or  the  interests  of  the 
public  health_  demanded,  with  entire  disregard  in  their  scope  and  powers 
of  the  artificial  lines  of  demarcation  that  divide  the  several   States. 

Enrolled   under   the   Federal   Health    Department   and   directly   under 
'its   control    should    be    medical  'officers    of      health,    sanitary   engineers, 
analytical  chemists,   and  architects,  each  and  all  in  possession  of  qualifi- 
cations as  evidence  of  their  training  in  the  special  branch  of  their  respec- 
tive professions  affecting  public  health  and  sanitary  administration. 

They  should  be  prepared  to  devote  all  their  time  to  the  work  of  their 
Department,  and  to  go  when  and  wherever  directed  upon  the  receipt  of 
instructions — they  should  wear  a  distinctive  uniform,  and  receive  adequate 
remuneration  for  their  services. 

From  the  ranks  of  the  medical  branch  of  the  Commonwealth  Health 
Service,  school  physicians  could  be  appointed  to  visit,  inspect,  and  report 
j>eriodically  with  regard  to  the  children  and  buildings  of  the  public  and 
private  schools  of  the  Commonwealth ;  thus  securing  an  effective  super- 
vision and  obviate  the  diflSculties  that  will  arise  in  the  event  of  general 
practitioners  being  appointed  as  school  physicians  in  the  several  States. 

With  an  architectural  branch  in  a  Federal  Health  Department,  the 
public  schools  (which  must  before  long  come  under  the  control  of  the  Com- 
monwealth) would  be  constructed  after  the  latest  and  best  designs,  with 
due  provisions  for  ventilation,  lighting,  heating,  furnishing  and  accom- 
modation, while  the  sanitary  engineering  branch  of  the  Department  would 
be  responsible  for  water  supply  and  drainage.  Moreover  the  purity  of 
the  food  supply  would  receive  more  effective  protection  against  adultera- 
tion from  a  board  of  analytical  chemists  with  all  the  resources  of  a  great 
Commonwealth  Health  Department  at  its  service,  than  in  the  present 
imperfectly  equipped  laboratories  of  the  several  States. 

Thus  have  I  endeavoured,  in  the  brief  time  allotted  to  this  paper,  amid 
the  many  duties  of  a  profession  but  little  favorable  to  literary  pursuits,  to 
show  the  evils  attendant  upon  sanitary  maladministration  in  Australia, 
to  point  out  the  necessity  for  reform,  and  to  indicate  the  direction  that 
reform  should  take. 

The  proposal  of  the  late  Dr.  Gresswell,  to  group  the  municipalities 
for  health  administrative  purposes,  and  appoint  whole-time  medical 
officers,  as  well  as  the  proposal  of  the  Victorian  Medical  Officers  of 
Health  Association  for  the  State  to  levy  a  health  rate  to  relieve  the 
municipalities  of  the  financial  burden  only  temporizes  with  a  gigantic  evil, 
since,  even  in  the  event  of  both  suggestions  being  adopted,  mere  health 
committees  of  road  boards  of  municipal  or  of  shire  councils,  would  con- 
tinue as  before  to  control  and  administer  the  laws  of  public  health  in 
Australia. 
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Since  the  cost  attendant  upon  the  organization  and  upkeep  of  a  great 
Commonwealth  Health  Department,  with  subsidiary  health  boards  and 
trained  staff  of  uniformed  expert  health  officials  ilistributed  over  the 
Coiimionwealth  ma\-  be  raised  as  an  objection  to  the  adoption  of  these 
proposed  administration  reforms,  I  would  direct  attention  to  the  hea\y 
expense  of  abortive  health  administration  eftort  at  present  in  Australia, 
involving  the  upkeep  of  six  distinct  health  departments,  also  to  the  fact 
that  centralized  administrative  control  with  concentration  of  organized  effort 
tend  to  economy  ui  working  and  efficiency  in  eft'cct. 

Again,  when  we  remember  the  many  thousands  of  \aluable  li\es  lost, 
the  sickness  and  sutter;ng  endured,  and  the  enormous  cost  to  the  Aus- 
tralian States  and  people  caused  by  preventible  disease,  tlie  direct  out- 
come of  bad  sanitary  administration,  the  money  spent  in  securing  good 
organization  and  elective  effort  will  be  repaid  a  thousand  fold. 


THE  DEVELOPMENT  OF  A  TUBLIC  HEALTEI  CONSCIENCE. 

Mary   Booth.   B.A.,    Syd.,    M.B.,    Ch.M.,    Edin 

The  past  50  years  have  seen  the  growth  of  the  idea  that  the  care  of  the 
health  of  the  people  is  a  function  of  the  Government.  We  have  parallel 
conception  in  ancient  history  in  the  Mosaic  code  and  the  Athenian  ideal  of  a 
national  well-being  on  a  physical  basis.  But  in  the  civilizaton  that  grew 
up  in  Western  Europe  might  was  right,  and  the  natural  law  of  the  survival 
of  the  fittest  prevailed.  In  the  dark  ages  the  evil  e\e  was  in  the  popular 
mind  the  cause  of  disease,  and  prevention  took  the  form  of  spells  and  pro- 
pitiation. But  with  the  freedom  of  thought  that  printing  ushered  in,  the 
votaries  of  science  began  to  stand  by  the  truth  as  they  saw  it,  and  to  estab- 
lish the  relation  between  cause  and  effect.  The  fifteenth  century  had  a  pro- 
totype of  the  modern  CD.  Acts.  The  sixteenth  century  found  Paris  with 
so  advanced  a  sense  of  the  importance  of  child-l)earing  that  her  midwives 
were  svstematically  trained.  Defoe,  in  his  account  of  the  plague  year  in 
London,  sets  forth  the  laws  drawn  up  by  the  Lord  Mayor  and  Aldermen 
to  deal  with  the  epidemic  after  it  occurred,  but  says  expressly  how  little 
care  and  foresight  they  displayed  in  spite  of  the  fact  that  they  had  ample 
warning  of  its,  coming.  He  tells,  too,  how  quickly  all  care  was  relaxed 
when  the  sickness  began  to  abate.  Histor}'  repeated  itself  again  and  again 
for  170  years,  till  in  1848  the  threatened  outbreak  of  cholera  found  men 
like  Chadwick,  Arnott,  Kay,  Smith,  inquiring  into  the  sanitary  circum- 
stances of  the  people.  It  is  a  matter  of  common  knowledge  how  their 
efforts  to  evolve  a  radical  scheme  of  prevention  crystallized  in  the  first 
Public  Health  Act,  and  the  State  avowed  the  prevention  of  disease  to  l:>e  its 
duty. 

Since  then  the  history  of  health  legislation  has  been  one  of  increasing 
control  of  the  life  of  the  citizen — the  water  he  drinks,  the  food  he  eats,  the 
refuse  he  makes,  the  house  he  lives  in,  and  the  site  it  is  built  on,  the  disease 
he  suffers  from  or  is  liable  to,  the  protection  of  his  born,  unborn,  and 
defective  child,  the  State  has  authority  over.  From  the  State's  point  of 
view  he  is  increasingly  its  steward  in  rega.rd  to  his  own  person.  Every  phase 
of  life  that  can  be  misused  to  depreciate  the  worth  of  the  individual  to 
society,  and  render  him  a  less  valuable  national  asset,  is  coming  within 
State  jurisdiction. 
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This  development  of  the  control  of  the  State  which  has  during  the 
half-century  found  expression  in  so  great  a  number  of  Acts,  covering  these 
social  and  individual  activities,  we  find  the  pioneers  of  the  movement  had 
in  view.  Dr.  Dudfield,  in  reviewing  the  history  of  the  Public  Health 
Society  of  England  for  its  jubilee  in  1906 — which  may  be  taken  as  the 
history  of  all  modern  public  health — says,  although  sanitary  science  was 
hardly  formulated,  had  no  text-books  and  nO'  literature  except  the  Reports 
of  Royal  Commissions  and  the  pamphlets  of  specialists  : — ''  I  have  been 
impressed  by  the  comparatively  small  advances  which  have  been  made 
during  recent  years.  Saving  in  the  direction  of  bacteriology,  there  is 
scarcely  any  genuine  novelty  in  the  later  so-called  discoveries ;  they  w'ere 
all  foreseen,  and  more  or  less  explicitly  enumerated  in  the  earliest  years. 
In  fact,  to  a  very  great  extent,  some  of  the  first  medical  officers  of  health 
were  nearly  half  a  century  in  advance  of  their  day."  This  was  the  con- 
ception of  the  scope  of  its  work  held  by  the  profession  itseif,  but  with  the 
public  the  case  was  quite  otherwise.  Dr.  Dudfield,  for  insta'u'e,  m  search 
ing  the  press  of  the  day  for  materials  for  his  early  history,  found  only  very 
meagre  references  to  sanitation,  whereas  to-day  the  cross  is  proJDablv  the 
greatest  medium  we  have  for  propagating  sanitary  knowledge,  and  eagerly 
exploits  public  health  questions  because  of  their  popular  interest. 

Taking  into  consideration  these  two  striking  facts — the  50  years  of  fore- 
sight that  Dr.  Dudfield  claims  for  our  profession,  and  the  50  years'  increase 
in  public  interest — can  we  feel  satisfied  with  our  achievement?  Does  it 
include  a  corresponding  growth  in  the  individual  of  a  sense  of  personal 
responsibility  in  matters  of  public  health  ?  Probably  we  shall  all  more  or 
less  agree  with  a  recent  writer,  who  states  the  case  very  concisely  in  a  paper 
on  "  Some  Obstacles  to  Hygienic  Achievement  "  : — "  If  one  were  asked  to 
enumerate  the  chief  and  outstanding  causes  operating  so  as  to  perpetuate 
illness  and  disease  in  our  population  I  think  the  first  conditions  that  would 
be  mentioned  would  be  those  concerning  the  habits,  and  disabilities  of  the 
people  themselves — callous  indifference  to  the  importance  of  healthy  living, 
ignorant  neglect  of  the  simplest  canons  of  health,  wasteful  and  ill-directed 
economy  in  the  household,  intemperance,  poverty,  ineptitude,  and  stupidity ; 
these  are  the  factors  now  more  potent  in  the  production  of  disease  than 
the  more  material  evils  which  have  rightly  received  so  large  a  share  of  the 
sanitarian's  attention." 

This  is  an  indictment  of  an  older  and  more  congested  community  than 
ours,  but  it  is  more  true  of  us  proportionately  than  it  ought  to  be,  consider- 
ing our  climate,  social  conditions,  and  average  intelligence.  For  example, 
in  spite  of  legislation  guarding  the  purity  of  the  milk  supply  right  to  the 
consumer's  door,  yet  contamination  occurs  commonly  in  the  household ; 
although  regulations  control  butchers'  shops,  yet  the  housekeeper  employs 
the  careless  and  law-breaking  tradesman  as  readily  as  the  law-abiding; 
though  plague  may  be  rife  in  the  city,  and  injuring  the  commerce  of  the 
country,  yet  the  rat  finds  harbor  in  insanitary  garbage  boxes ;  though 
the  Government  forbids  children  suffering  from  infectious  diseases  to 
attend  school,  yet  the  mother  believes  tTie  old  wives'  tale  that  it  is  a  good 
thing  tO'  let  the  children  get  these  while  they  are  young,  as  they  take  them 
more  lightly.  There  is  the  ignorance  that  allows  parents,  when  the  Govern- 
inent  provides  medical  inspection  at  schools,  to  ignore  the  recommendations 
for  remedy,  regardless  of  deterioration  in  individual  and  national  phy- 
sique. 
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Take,  too,  the  manifold  pitfalls  of  the  twentieth  century,  which  has 
so  far  left  primitive  needs  and  primitive  supplies  behind — the  manufactured 
infant  foods,  tor  instafice,  so  speciously  advertised  that  any  one  not  pro- 
tected bv  scientific  knowledge  of  their  unsuitability  may  so  easily  fall 
\ictim  to,  even  while  Royal  Commissions  make  inquiries  into  the  causes 
of  a  high  infant  mortality  rate.  Or  the  sellishness  that  cannot  resist 
patented  facilities  and  perverted  knowledge  to  avoid  parenthood,  without 
anv  conception  of  the  significance  of  a  declining  birtluate  in  sapping  the 
moral  and  material  strength  of  the  nation. 

The  fact  is  we  are  employing  legislation  that  outstrips  the  conscience 
of  the  people,  and  are  not  recognising  it  clearly  enough.  In  the  past 
there  was  reason  for  it — there  w'as  so  much  to  cope  with  aiid  make  he.adway 
against.  But  to-day,  when  we  have  our  work  well  in  hand,  we  can 
go  more  deliberately  about  our  task  and  consider  what  may 
be  the  most  effective  means  of  quickening  the  public  conscience. 
Have  we  any  hope  left  that  the  present  method  of  driving  home 
h\gienic  truths  by  fines  and  punishments,  or  letting  the  offender  take  the 
consequences,  is  likely  to  achieve  it?  Hardly.  We  must  look  for  means 
more  rational  and  in  accordance  with  scientific  principles.  We  attack  as 
thoroughly  as  we  can  the  active  causes  of  ill  conditions  as  re\'ealed  by  the 
pathologist  and  bacteriologist,  and  many  of  the  obvious  predisposing 
causes.  But  we  have  not  )et  made  any  systematic  campaign  against  the 
chief  of  the  latter,  viz.,  ignorance  of  the  principles  of  healthy  living.  The 
remedy  of  this  ignorance  lies  obviously  in  an  education  in  hygiene. 

There  is  nothing  new  in  this  proposal— it  has  been  m^de  by  all  who 
have  thought  deeply  about  education,  from  Plato  down  to  Herbert  Spencer, 
who,  in  his  essav  on  Education,  speaks  of  a  kind  of  primary  and  secondary 
education  in  self-preservation.  The  first  is  afforded  by  natural  instinct 
against  mechanical  damage  or  destruction  to  the  body,  the  second  should 
be  acquired  by  direct  teaching  of  physiologic  law,  breaches  of  W'hich  cause 
disease  and  death: — '"'As  without  health  and  energy  the  industrial,  the 
parental,  the  social,  and  all  other  activities  become  more  or  less  impossible, 
it  is  clear  that  this  secondary  kind  of  direct  self-preservation  is  only  less 
important  than  the  primary  kind ;  and  that  knowledge  tending  to  secure 
it  should  rank  very  nigh."  Coming  to  the  particular  case  of  the  care  of 
offspring — which  he  calls  the  third  great  division  of  human  activities — and 
the  lack  of  all  preparation  for  it,  he  asks  : — "  Is  it  hot  monstrous  that  the 
fate  of  a  new  generation  should  be  left  to  the  chances  of  unreasoning  cus- 
tom, impulse,  fancy,  joined  with  the  suggestions  of  ignorant  nurses  and 
the  prejudiced  counsel  of  grandmothers?" 

It  is  encouraging  to  find  that  during  the  past  ten  years  in  Europe  and 
America  this  conception  of  education  has  Ijeen  taking  shape  as  a  working 
idea.  But  in  Australia,  where  w^e  pride  ourselves  on  keeping  abreast  of 
the  times,  it  has  not  yet  entered  much  into  our  scheme  of  things.  Our 
Public  Health  Departments  are  not  quite  sure  that  it  is  their  legitimate 
concern,  even  though  in  practice  they  are  more  and  more  dealing  with  the 
personal  factor  where  formerly  they  dealt  only  with  the  en\ironmerital,  for 
example,  the  municipal  care  of  the  individual  infant.  A  little  reflection 
on  the  question  must  lead  us  to  acknowledge  responsibility  in  seeing  that 
the  educational  forces  are  such  as  will  produce  a  citizen  with  ideals  of 
personal  and  public  health,  a  man  appreciating  his  relative  and  highest 
place  in  nature,  and  living  consciously  subject  to  its  laws,  and  for  our 
immediate  purpose  capable  of  intelligent  co-operation  with  us  as  guardians 
of  the  public  health. 
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But  it  is  when  we  accept  tlie  proposition  tliat  we  must  concern  ourselves 
with  education  that  our  difficulties  begin,  for  education,  even  to  the  expert, 
is  a  complex  undertaking — we  are  quite  clear  as  to  the  end  we  have  in  view^ 
we  must  be  equally  clear  as  to  what  this  education  shall  consist  in.  It 
must  be  through  biology  and  sociology,  and  have  the  physical  sciences 
for  its  basis.  However  elementary,  and  at  times  dogmatic,  it  must  be  given 
on  sound  educational  principles,  according  tO'  the  order  of  de\-elopment  of 
the  mental  powers  of  the  child — first  the  sciences  that  make  demands  on 
the  faculty  of  observation,  as  nature-study,  introducing  the  phenomena  of 
life  and  growth  as  seen  under  conditions  of  light,  heat,  and  moisture — for 
example,  the  common  experiment  of  growing  a  bean-plant  in  the  lower 
classes  of  the  primary  school  which  phenomena  are  noted  again  in 
animal  life ;  and  later  physics  and  chemistry,  which  make  greater  demands 
on  the  child's  reasoning  powers.  Since  the  application  of  these  sciences  to 
the  necessities  of  life  make  up  the  daily  experience  of  the  child  of  modern 
days,  the  study  of  their  underlying  scientific  and  sociological  principles 
w^ould  have  results  in  the  direction  we  desire  by  giving  to  the  familiar  uses 
of  daily  life  a  deeper  meaning,  and  to  the  practice  of  domestic  and  civic 
hygiene  a  reasonableness  and  importance  that  hitherto  thev  have  lacked. 

Take  such  an  every-day  matter  as  the  garbage-box.  The  suasion  em- 
ployed at  present  for  its  proper  care  is  the  threat  of  a  fine  or  a  fever— the 
unthrifty  risk  the  first  and  never  think  of  the  second.  Suppose,  instead, 
tlie  child,  at  a  fitting  age,  was  given  the  right  sociological  point  of  view  that 
health  is  of  such  primary  importance  that  the  Government  has  a  particular 
regard  for  even  garbage-boxes,  and  expects  the  same  of  him  or  her.  The 
idealism  and  enthusiasm  that  are  so  easily  roused  in  girls  and  boys  at  the 
plastic  period  of  adolescence  leave  indelible  marks  on  their  character,  and 
they  acquire  a  point  of  view  that  wdll  not  readily  be  effaced.  Suppose  that, 
instead  of  considering  the  bend  in  the  waste-pipe  of  her  kitchen  sink  a 
contrivance  for  trapping  any  solids  that  ran  through  the  grating,  she  had 
the  knowledge  that  two  important  physical  properties  of  w-ater  and  gases 
were  serving  the  health  of  the  household. 

One  might  multiply  instances' — the  provisions  of  the  Infectious  Diseases 
Act  prohibiting  travelling  in  public  vehicles,  &c.,  the  need  of  special  care 
in  the  nursing  of  infectious  illnesses,  should  be  understood  in  the  light  of 
the  role  of  bacteria. 

The  rule  that  milk  is  the  proper  food  for  a  baby,  which  the  maternal 
expejience  of  all  the  centuries  has  not  made  an  instinct,  will  be  appreciated 
if  based  on  a  knowledge  of  the  anatomical  and  physiological  peculiarities 
of  the  infant. 

But  precept  is  only  one  part  of  the  educational  force,  and  the  environ- 
ment of  the  child  in  the  school  is  the  other — at  least  the  other  that  we 
can  directly  influence.  The  teacher,  himself  trained  in  biologv  and 
sociology,  must  understand  the  special  hygiene  of  the  school,  and  have  the 
atmosphere  permeated  with  its  practice.  A  knowledge  of  physiology  must 
guide  the  arrangement  of  the  furniture,  the  programme,  the  alternations  of 
rest  and  activity  of  the  child  mentally  and  physicallv.  The  infant-school 
teacher,  superintending  the  "  show  hands  "  and  handkerchiefs,  must  under- 
stand the  nature  of  infection  and  its  relation  to  the  little  community. 
Such  knowledge  will  give  the  teacher  a  keen  interest  in  the  efficient  carrying 
out  of  the  physical  examination  of  school  children,  and  thorough  seconding 
of  the  work  of  the  medical  school  inspector. 


150 

Now,  what  are  tlie  olgcctions?  First  we  have  the  utilitarian,  who  con- 
siders the  three  R's  all  the  education  necessary  for  the  masses.  He,  how- 
ever,  is  nearly  extinct. 

Secondly,  that  such  considerations  for  a  child  would  tend  to  put  old 
heads  on  young  shoulders.  This,  if  true,  would  be  deplorable  and  un- 
scientific. But  such  a  result  must  be  put  down  to  lack  of  judgment  on  the 
part  of  the  teacher,  not  to  the  subject  taught.     Sanitation  has  it  humours. 

Thirdly,  that  such  an  education  would  be  anticipating  the  powers  for 
abstract  thought  on  the  part  of  the  child.  This,  again,  is  a  question  of 
method,  and  could  only  result  in  imperfect  knowledge  and  understanding 
of  his  subject  on  the  part  of  the  teacher.  These  natural  phenomena  that 
we  ask  for  the  child  to  investigate  are  not  more  difficult  really  than  the 
stocks  and  shares  and  fluctuations  of  an  exchange  that  an  ambitious  parent 
sees  his  boy  of  twelve  or  thirteen  years  grappling  with.  As  Mr.  Clunies 
Ross,  of  the  Sydney  Technical  College,  said  recenth-  in  speaking  of  teach- 
ing science  to  children — people  forget  that  children  have  imagination. 

Fourthlv — Where  can  the  time  be  found  in  the  school  programme  with- 
out over-pressure  of  the  child  ? — ^_It  is  true  that  these  things  require  more 
time  for  their  adequate  development  than  is  given  now  to  education.  But 
the  whole  complexity  and  specialization  of  modern  life  demands  a  longer 
period  of  school  life  to  fit  the  child  for  it.  We  may  leave  this  side  of  the 
question  in  the  hands  of  the  educationists;  they  are  already  influencing 
public  opinion  in  this  direction. 

There  remains  the  problem  how  shall  this  work  be  carried  out  ?  Only  by 
due  co-operation  between  public  health  and  education  authorities.  Each 
"has  so  much  that  is  indispensible  to  contribute  to  the  joint  endeavour.  The 
Public  Health  Department  has  the  special  knowledge  of  the  sciences  to  be 
applied,  ideals  of  hygiene,  and  the  experience  that  shows  wherein  present 
educational  results  are  unsatisf acton,-,  and  hinder  their  operations.  Edu- 
cationists, on  their  part,  have  an  increasing  perception  of  the  Avay  in  which 
unhygienic  environment  in  school  or  home  renders  fruitless  a  great  part  of 
their  work,  and  they  can,  most  valuable  of  all,  make  available  the  en- 
lightened modern  methods  of  training. 

The  direction  of  the  work  should  be  in  the  hands  of  an  officer  with 
medical  training  and  knowledge  of  the  principles  of  education.  No  other 
IS  so  able  to  look  at  the  child  as  the  physical  and  mental  entity,  and  to 
appreciate  what  may  affect  the  delicate  balance  of  mind  and  bod} . 

It  was  this  spirit  of  co-operation  between  medicine  and  education  that 
provided  the  Conference  on  School  Hvgiene  in  London  last  year,  which 
was  attended  by  members  of  both  professions  from  all  over  the  world. 
It  was  the  spirit  that,  moving  more  darkly,  prompted  a  great  number  of 
the  medical  profession  in  England  five  years  ago  to  appoint  a  Committee 
composed  of  the  profession,  the  British  Medical  Association,  and  the  Board 
of  Hygiene  and  Temperance  to  present  to  the  Board  of  Education  a  recom- 
mendation for  the  furtherance  of  the  teaching  of  hygiene.  At  the  above 
conference  this  memorandum  was  strongly  condemned  by  the  teachers,  and 
a  glance  through  its  recommendations  revealed  that  its  authors  were  not 
seeking  sufficiently  the  co-operation  and  advice  of  the  professional  teachers. 
The  scope  of  the  subject  w^as  admirable,  but  there  was  not  evident  an 
adequate  conception  of  the  powers  of  the  child  and  other  practical  aspects 
of  teaching.  The  conference  itself  marked  a  stage  in  advance  of  this  as 
a  perusal  of  its  proceedings  will  show. 
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Sir  Shirley  Murphy  has  recently  snid  that  the  incidence  of  death  rates 
depend  not  on  environment  only,  but  on  a  difference  in  the  standard  of 
pjexsonal  hygiene.  "  Obvioush  ,  '  he  said,  "these  facts  suggest  that  we 
must  include  in  our  administration  efforts  to  promote  the  personal  hygiene 
of  the  population."  He  continued:  "In  the  main,  such  improvement 
can  be  attained  only  by  the  process  of  education,  bv  the  development  of 
personal  character,  the  sense  of  self-respect  and  duty  to  others." 

With  these  words  we  must  all  agree :  Ou.r  ideal  of  public  health  must 
include  the  personal  conscience.  The  mo^st  rational  means  of  developing  it 
would  seem  to  be  a  close  association  between  Public  Health  and  Education 
Departments. 


THE  NECESSITY  FOR  BETTER  CO-OPERATION  BETWEEN 
STATE  HEALTH  AUTHORITIES  AND  FOR  REGULAR 
CONFERENCE  BETWEEN  THE  PROFESSIONAL  HEADS 
THEREOF. 

J.  S.  C.  Elkington,  AI.D.,  D.P.H., 

Chief  Health  Officer,  Tasmania. 

On  .several  occasions  during  some  fi\"e  )ears  of  sanitarv  administra- 
tion under  somewhat  peculiarl\-  isolated  conditions,  the  probable  value 
of  a  system  of  regular  co-operation  between  the  State  Health  Depart- 
ments of  the  Commonwealth  has  been  rather  vividly  presented.  Please 
note  that  the  term  used  is  regular  co-operation,  implying  a  recognised  and 
ordered  basis  and  scope.  The  distinction  is  necessary  as  I  have  good' 
reason  to  acknowledge  gratefully  many  individual  instances  of  helpful 
assistance  and  co-operation  for  which  T  am  indebted  to  mv  colleagues 
in  other  States.  In  a  few  cases  also,  it  has  been  possible  to  repay  these 
obligations  to  some  slight  extent.  Occasional  conferences  on  specific  sub- 
jects afford  roAV  and  then  an  opportunity  for  the  exchange  and  discus- 
sion of  views  and  methods  amongst  State  health  officials,  but  these  are 
not  regular  in  their  incidence,  and  the  subject-matter  requires  all  the 
time  and  mental  energy  available.  Taking  into  account  the  evident  fact 
that  the  States  are  not  isolated  communities,  but  from  a  sanitary  stand- 
point merely  arbitrarily  named  portions  of  one  community,  is  it  not  rea- 
sonable that  there  should  be  acknowledged  agreement  upon  the  broader 
questions  of  sanitarv  administration  and  executive  within  that  com- 
munity? Agreement  exists,  but  it  is  not  acknowledged  agi'eement,  and 
hence  loses  much  of  its  weight  in  the  public  estimation. 

To  employ  a  metaphor,  the  State  Departments  may  be  compared  to 
a  terrace  of  houses  owned  by  different  landlords  in  a  district  without 
sanitary  bv-laws.  The  occupant  of  No'.  i  urges  his  landlord  to  effect 
certain  much-needed  improvements.  The  landlord  looks  over .  the  fence, 
and  sees  that  No.  2  has  much  the  same  defects.  He  tells  his  tenant  th'aJE 
No.  2  has  not  got  such  things,  and  that  therefore  they  are  not  required. 
That  is  quite  irrespective  of  the  fact  that  the  tenant  of  No.  2  has  prob- 
ably been  urging  his  landlord  to  'do  the  same  thing,  and  has  had  No.  i 
quoted  at  him  as  a  stickler  for  leaving  things  alone.  Then  the  landlord 
reads  a  garbled  account  of  something  which  the  tenant  in  No.  3  has  got 
his  landlord  to  do,  and  which  appears  likely  to  increase  the  value  of 
the  property.  Without  consulting  anybody,  he  sends  some  workmen  to 
put  in  something  which  he  imagines  to  be  an  improvement  on  it.  It 
breaks  down  in  use,  and  he  thereupon  says  that  the  tenant's  notions  are 
not  practical,  and  that  you  cannot  get  any  agreement  amongst  such'  people. 
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If  all  the  tenants  could  get  together  now  and  then,  and  agree  as  to  what 
is  v/anted  for  the  whole  terrace,  they  miglit  not  overcome  immediately 
the  objections  of  the  individual  landlords  to  spending;  money,  but  they 
would  prevent  a  good  deal  of  waste  and  misconception.  Also  they  would 
strengthen  their  own  reputation  for  reasonableness. 

It  is  therefore  urged  that  an  endeavour  should  be  made  to  arrange 
a  regular  annual  conference  of  the  professional  heads  of  the  State  Health 
Departments  for  the  purpose  of  discussing  matters  within  their  immediate 
purview,  and  of  arriving  at  some  definite  expressed  agreement  on  broad 
lines  concerning  these  matters,  and  the  legislative  and  other  means  ad- 
visable for  dealing  with  them.  Amongst  the  subjects  which  recur  off- 
hand as  eminently  suitable  for  some  such  expression  of  oj>inion  may  be 
enumerated:  Infant  life  protection,  food-purit\  legislation  and  adminis- 
tration, the  patent-medicine  question,  school  medical  inspection  and 
school  hygiene,  the  control  and  management  of  offensive  trades,  tuber- 
culosis and  tvphoid  fever,  the  desirability  of  including  pneumonia 
amongst  the  objectives  of  preventive  medicine,  infectious  d'seases  hospitals, 
the  standards  of  training  advisable  for  sanitary  inspectors,  meat  in- 
spectors, and  similar  officers  and  the  methods  of  emploving  them,  whole- 
time  and  part-time  officers  of  health,  and  the  advisability,  in  the  national 
interest,  of  instruction  in  elementary  hygiene  as  a  part  of  ordinary 
school   training.       Many   more   will   suggest  themselves. 

Amongst  the  principal  advantages  which  appear  likely  to  accrue  from 
such  regular  conferences  are  the  following : — 

1.  They    would    tend    to  secure    better    co-operation    amongst    the 

Departments,  and  better  recognition  of  the  local  conditions 
under  which  each  works. 

2.  The  exchange  of  special  information  and  experience  would  tend 

to  make  for  progress. 

3.  Some  degree  of  reasonable  uniformit)-  could  thereby  be  secured 

in  advising  the  State  Governments  on  measures  relating  to 
public  health,  and  a  greater  weight  of  combined  opinion 
based  on  Australian  experience  would  be  available  to  back 
such  advice. 

4.  Opportunities   could   be   afforded    for   the.  States,    and    possibly 

for   the   Commonwealth,    to   submit     for    opinion    questions 
which,  although  of  much  national  and  local  importance,  are 
not  individually  of  such  a  nature  as  to  substantiate  a  special 
conference. 
Published  reports  do  not  cover  the  ground  satisfactorily,  as  for  special 
reasons  it  is  impossible  to  include  in  them  much  of  the  real  living  matter 
of  the  work.      The  very  fact  that  it  is  possible  to  discuss  this  matter  in 
an  audience  of   skilled  sanitarians  at  the  present  moment  is  a  proof  of 
the  accepted  value  of  personal   interchange  of   views,    despite  the  facili- 
ties given   by   the  professional   press  and  official   reports.       The  valuable 
results  obtained  from  the  great   European   and   American  congresses   and 
their  increasing   frequency   and   scope    are    further   proof  of  this.       The 
Marine    Hospital    and    Public    Health    Service   of     the    United    States   of 
America  has  introduced  a  system  of  conferences  of  State  sanitarians,  with 
valuable  results  in  the  direction  of  co-operation  and  con.sequent  progress. 
Without   further  elaboration  the  principle  may,    I   think,   be  admitted   as 
sound.     It  is  equally  applicable  to  small  as  to  large  groups  of  specialists. 
In  practice  the  necessary   arrangements  need  produce  little  trouble  or 
cost.      The  use  of  a  room  for  a  week  or  so  once  a  year,  the  services  of 
a  clerk  for  the  same  period,    and  the  necessary   travelling  expenses,    are 


153 

all  that  are  requisite.  The  dates  of  annual  meeting  could  be  so  arranged 
as  to  meet  official  convenience  as  far  as  possible.  The  place  of  meeting 
could  be  similarly  fixed  in  different  States  in  rotation.  It  is  not  sug- 
gested by  anv  means  that  such  conferences  should  be  Avholly  limited  to 
the  chief  State  officials,  although  a  portion  of  the  meeting  would  prob- 
ably of  necessitv  require  to  be  so  limited  for  official  reasons.  Opportuni- 
ties' of  discussion  with  other  sanitary  workers  could  be  readily  arranged^ 
and  would  add  materially  to  the  value  of  the  meetings. 


INFANT  MORTALITY  IN  A  MINING  CENTRE. 

B.  Stewart  Cowen,  M.B.,  CM.,  Eaglehawk. 

It  has  been  well  said  that  infant  mortality  is  "only  a  statistical 
expression  of  bad  conditions  by  which  infant  life  is  surrounded,"  which 
the  Hon.  John  Burns  says,  "it  is  our  business  to  mitigate  and  abolish." 

In  a  country  of  vast  extent,  of  undeveloped  resources,  and  of  limited 
population,  it  :s  important  to  consider,  not  only  how  many  new  arrivals 
settle  here  annually,  but  also  how  many  of  the  native-born  survive  the 
first  year  of  life. 

Eaglehawk  is  a  typical  mining  centre,  four  miles  from  Ben'digo ;  in 
the  earlier  years  it  embraced,  for  registration  purposes,  a  considerable 
country  district.  The  young  men  can  earn  full  wages,  and_  the  majority 
marrv  when  young.  Many  of  the  mothers  are  quite  untrained  in  child 
management,  and  have  to  pick  up  their  experience  often  at  the  expense  of 
the  child.  Breast  feeding  is  the  rule,  but,  in  many  cases,  artificial  feed- 
ing becomes  necessary,  and  among  these  the  infant  mortality  is  greatest. 
Since  1895  there  has  been  registration  of  dairies  in  the  borough,  with  a 
general  supervision  from  the  local  health  authorities,  but  practically  no 
control  over  the  outside  dairies  from  which  the  bulk  of  the  milk  supply 
came. 

Since  July,  1906,  the  entire  milk  supply,  both  local  and  country,  has 
been  under  State  and  not  local  control,  and  registration  is  refused  unless 
the  departmental  regulations  are  observed.  This  more  stringent  and 
effective  supervision  is,  I  believe,  a  marked  factor  in  the  reduction  of 
infant  mortality  during  the  past  two  years,  and  is  an  argument  in  favour 
of  State,  rather  than  local,  control  in  matters  of  food  and  health  generally. 
I  have  examined  the  infant  mortality  rate  since  1875,  and  find  it 
averages  143  to  end  of  1906.  During  periods  of  five  years,  from  1875,  it 
w^as  140,  132,  125,  148,  173,  133,  which  shows  but  little  improvement 
during  the  30  vears.  For  the  five  years,  ending  1907,  the  average  is  116. 
The  last  two  years  have  shown  a  gratifying  fall,  being  102,  for  1906, 
and  72.5  for  1907,  or  an  average  for  these  years  of  87. 

jN'Iv  figures  also  show  the  effect  of  season,  the  rate  being  highest  in 
December  (15.4  per  cent.)  and  January  (12  per  cent.),  or  more  tRan  one- 
fourth  of  the  total  deaths  under  one  year.  The  total  for  the  six  summer 
months  is  more  than  double  those  in  the  winter  and  spring  months,  which 
include  manv  deaths  from  respiratory  diseases. 

The  large  majority  of  the  total  deaths  under  one  year  are  due  to  pre- 
maturity, immaturity,  and  diarrhoeal  affections,  both  acute  and  chronic. 
The  latter  class  :s  more  specially  preventable,  and  the  relative  imp-rove- 
ment  in  this  section  recently  may  be  partly  attributed  to  the  more  careful 
supervision  of  the  milk  supply,  though  this  is  still  far  from  the  ideal. 
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The  infant  mortality  rate  for  Victoria,  for  1907,  was  the  lowest  on 
record  (7 -'.6),  and  it  is  very  encouraging  to  find  that  this  mining  centre, 
even  with  its  hot  summer  weather,  also  showed  such  a  fine  improvement, 
last  year  being  72.5,  as  compared  with  an  average  of  143  for  30  years, 
from  1875.  For  the  first  three-quarters  of  1908,  the  decreased  rate  is  well 
maintained,  in  spite  of  a  long,  hot  summer. 

For  the  future,  T  would  advocate  still  stricter  State  control  of  the 
milk  supply,  at  and  from  the  dairv  to  the  infant;  a  systematic  education 
of  the  senior  girls  in  our  State  and  private  schools,  in  child  management 
and  feeding,  and  111  personal  and  general  hygiene ;  with  health  visitors, 
both  trained  and  voluntarv,  to  help  and  encourage  the  young  and  in- 
experienced and  generally  untrained  mothers.  By  these  controlling  and 
educating  influences  in  the  dairy,  the  school  and  the  home,  on  the  milk- 
man, the  girl  and  tlie  mother,  we  shall  find  "  tliat  which  we  have  done, 
but  earnest  of  the  things  that  we  shall  do." 

Eaglehawk. 
Infant  Jlortaliti/  Bate. 
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PETROLEUM  AS  A   PROPHYLACTIC  AGAINST   PLAGUE   AND 
OTHER   INSECT-BORNE    DISEASES. 

J.    S.    PuRDY.   M.D.,   CM.   (Aber.),   D.P.H.    (Camb.), 
District   Health   Officer,   Auckland,    New   Zealand. 

Of  late  more  attention  has  been  given  to  the  role  of  insects  as  caxriers 
of  disease.  Although  a  quarter  of  a  century  has  passed  since  Laveran 
demonstrated  that  malaria  was  due  to  certain  parasites  in  the  blood,  it  is 
onlv  within  the  last  decade  that  scientists  have  fully  worked  out  the 
natural  history  of  these  organisms.  To  the  brilliant  researches  of  INIajor 
Ross  we  are  not  onlv  indebted  for  the  proof  that  the  female  anopheles 
is  the  connecting  link  in  transmitting  the  disease  to  man,  but  also  for  the 
means  of  extei-minating  this  variety  of  mosquito,  and  Avith  it  malaria. 
The  American  Marine  and  Sanitary  Service,  represented  by  a  band  of 
enthusiasts  engaged  in  original  research,  has  also  labelled  the  stegomyia 
fasciata  as  the  carrier  of  vellow  fever.  Filaria  has  also  been  shown  to 
be  carried  b\-  the  mosquito.  The  recent  researches  of  the  Commission 
in  India  have  definitely  pro\ed  that  plague  is  carried  from  man  to  man, 
or  rather  from  the  rat  to  man  bv  the  flea.  The  bed  bug  has  been  shown 
to  carry  the  spii'illum  of  relapsing  fever. 

More  recently  the  ubiquitous  house  and  other  flies  have  come  under  the 
ban  of  sanitarians  as  possible  carriers  of  typhoid,  tubercle,  infantile 
diarrhoea,  bacillary  dysenter\-,  cholera,  diphtheria,  erysipelas,  contagious 
ophthalmia,  anthrax,  and  possililv  other  diseases  such  as  small-pox. 

Although  in  the .  laborator\-  observers  have  shown  that  pathogenic 
organisms  can  pass  through  the  alimentan'  canal  of  a  fly,  yet  it  is  not 
claimed  that  thus  thev  chiefly   transmit   disease. 

Whilst  working  in  the  quarantine  laboratory  at  Port  Said  in  1906, 
examining  water  and  fseces  for  cholera  vibrios,  I  amused  myself  examin- 
ing the  excrement  of  some  "  blue  bottles,"  and  obtained  cultures  of  B. 
coli.  Owing  to  the  danger  of  preventing  infection  I  did  not  experiment 
with  typhoid  stools  or  cultures.  Dr.  Fricker  has,  however,  shown  that 
flies  passed  typhoid  organisms  23  days  after  infection,  and  actually 
isolated  the  B.  typhosus  in  the  intestine  nine  days  after  the  flies  fed  on 
typhoid   stools. 

Whilst  serving-  as  a  medical  officer  with  Plumer's  CoJumn  in  South 
Africa  I  recorded  the  observation  in  the  Lancet  that,  whilst  other  columns 
suffered  largel\-  from  typhoid,  we  remained  comparatively  immune  until 
after  we  had  rested  a  fortnight  in  u  standing  camp  near  Wakkerstrom. 
The  reason  whv  during  our  first  nine  months'  service  we  escaped  was 
probably  due  to  the  fact  that  we  seldom  camped  two  days  running  in 
the  same  T)lace.  and  seldom  reoccupied  a  previous  camping  ground.  With 
the  outbreak  of  t\  phoid  we  had  coincident  therewith  a  plague  of  flies. 
A  latrine  speedilv  became  their  breeding  and  happy  hunting  ground  in 
the  inter\als  between  their  visits  tO'  the  supply  stores.  Had  the  bugle 
been  the  signal  to  go  to  mess  one  could  almost  have  belie\ed  that  the  flies 
knew  the  call. 

In  Egypt  one  cannot  observe  the  fellahen  suffering  from  contagious 
ophthalmia  without  being  struck  with  the  apathetic  way  in  which  the\ 
allow  flies  to  settle  on  their  sores,  thus  carr\ing  the  pyogenic  organisms 
from  eve  to  eve. 
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Whilst  in  char}j;e  of  the  hospitals  at  the  great  Hedjaz  Pilgrimnge 
Camp  at  El  Tor  in  1906,  where  we  hod  in  one  hospital  during  two 
months  110  deaths  from  bacillary  dysentery,  I  was  so  impressed  with 
the  persistent  way  in  which  the  flies  hovered  round  the  dead  and  dying, 
that  in  a  letter  to  Colonel  Hamilton,  I.lNl.S.,  Umballa  (with  whom  I 
had  been  drawn  into  a  contro\ersy  on  the  extermination  of  mos'iuitoes 
bv  petroleum),  I  inquired  if  they  had  any  way  of  dealing  with  the  pest 
of  flies  in  India.  Although  he  pooh-poohed  the  use  of  petroleum  against 
mosquitoes  on  a  lai-ge  scale,  he  was  the  first  to  suggest  the  syringing  of 
latrines  with  kerosene,  telling  me  that  the  incidence  of  flies  and  also 
typhoid  had  been  much  less  since  he  introduced  this  practice  into  the 
Indian  cantonments  under  his  charge. 

Whilst  doing  temporary  duty  at  Dundee  for  the  Natal  Health  Depart- 
ment after  the  wa.r,  a  friend  showed  me  how  he  had  kept  white  ants  out 
of  his  house  bv  digging  a  trench  and  saturating  it  with  kerosene. 

On  joining  the  Egyptian  Quarantine  Service,  being  stationed  at  Port 
Said,  although  having  pl•e^•iously  read  of  the  results  of  an  organized  crusade 
against  mosquitoes  at  Ismailia,  I  was  astonished  at,  and,  in  common  with 
all  newcomers,  not  a  little  annoyed  with,  the  pre\alence  of  the  pest.  To 
those  who  merely  pass  through  the  town  the  description  of  the  late  George 
Stephens — "  black  island  of  coal,  jabbering  island  of  touts,  Port  Said  in 
>vinter  is  not  more  enticing  than  Port  Said  in  summer  " — would  seem  apt. 
Also  most  people  might  facetiously  I'emark,  "It  is  a  good  town  to  be  out 
of."  In  addition  to  the  constant  coming  and  going  of  the  ceaseless  stream 
of  passengers  the  annovance  of  the  mosquito,  second  only  in  persistence  i)i 
persecuting  the  passenger  to  the  Arab  touts,  boot  blacks,  post  card  sellers, 
cigarette,  stamp,  carpet,  maltese  lace  vendors,  ubiquitous  native  guides 
and  arabeah  drivers,  removes  that  dulness  and  monotony  which  one  might 
expect  during  a  sojourn  in  such  an  aggregation  of  houses,  peopled  by  a 
polvglot  community  shut  in  by  sea,  lake  and  desert,  in  addition  to  a 
Customs  House  cage  on  the  water  front.  So  engaged,  however,  up  till 
recentlv  had  the  European  commmiity  been  in  making  money,  as  much  as 
possible  in  the  shortest  time  possible,  let  us  say,  following  the  advice  of 
the  Scotsman,  honestly,  without  adding  any  riders,  that  little  consideration 
had  been  given  either  by  the  authorities  or  the  residents  to  sanitation. 

Thus,  on  taking  up  one's  duties  at  night  in  an  office  on  the  harbor 
front,  one  might  be  pardoned,  in  a  futile  attempt  to  kill  a  mosquito  which 
had  just  left  one's  ear  to  settle  on  one's  hand,  making  a  blot  on  a  pratique 
•certificate  which  one  must  write  in  French,  a  language  of  which  I  knew 
little,  for  an  English  ship  whose  skipper  probably,  even  if  he  could  read 
the  writing,  knew  less.  Thus  the  second  night  on  duty  found  me  pouring 
kerosene  into  the  fosse  behind  the  ofiice.  Next  day  the  pest  was  worse. 
On  coming  on  duty  again  three  days  later  I  again  poured  kerosene  on  the 
cess-pool.  From  that  time  the  onlv  mosquitoes  which  troubled  me  were 
stragglers  from  the  British  Consulate  next  door. 

It  is  sometimes  argued  that  it  is  useless  for  one  householder  to  destroy 
the  mosquitoes  in  the  basement  or  garden  of  his  residence.  But  this  is 
a  fallacy  as  my  experience  showed.  Mosquitoes,  like  chickens,  come  home 
to  roost.  A  mosquito  also  can  only  fly  on  an  average  about  eighty  yards. 
The  idea  that  wind  will  carry  them  many  miles  is  of  no  import  when  one 
knows  that  the  mosquito  cannot  survive  being  battered  about  in  a  wind 
•of  a  velocity  sufficient  to  carrv  the  insect  any  great  distance.  By  carrying 
-out  the  campaign  initiated  by  Major  Ross,  the  incidence  of  malaria  in 
Ismailia  was  reduced   from  two  thousand  and  two  rases  in    1903  to  two 
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cases  in  1905.  Under  the  supervision  of  Dr.  Pressat,  of  the  Suez  Canal 
Company,  all  sources  of  water — breeding  grounds  for  the  larvge — not  re- 
movable, were  covered  weekly  by  a  thin  layer  of  petroleum.  Ismailia, 
which  at  one  time  was  so  unhealthy  as  to  have  caused  the  idea  of  its  aban- 
donment to  be  entertailied  as  a  centre  for  the  Canal  engineering  works,  has 
become  one  of  the  most  healthy  and  habitable  settlements  on  the  Canal. 

The  larvae  of  mosquitoes  are  air  breathers.  The  inspiratory  mechanism 
•  is  similat  to  that  of  the  air-inhaling  tube  of  a   submarine.        A  film  of 
petroleum  on  water — their  breeding  habitat — thus  completely  prevents  re- 
spiration. 

When  sprinkled  on  water  paraffin  spreads  out  into  an  extremely  thin 
layer,  so  that  for  a  comparatively  large  area  a  small  quantity  is  sufficient, 
as  a  matter  of  fact  we  found  an  ounce  of  commercial  kerosene  sufficient 
for  a  square  yard. 

There  is  no  possible  danger  of  fire  even  though  wooden  structures  are 
immersed  in  the  water.  The  film  of  paraffin  required  is  so  thin  and 
evaporates  so  rapidly  that  it  is  absolutely  impossible  to  ignite  it.  Of 
course  the  filling  of  all  stagnant  pools,  drainage  and  similar  measures 
greatly  mitigate  the  pest. 

The  coming  to  Port  Said  in  1905  of  Dr.  E.  J.  Ross,  a  younger  brother 
of  Major  Ross,  was  the  commencement  of  a  crusade  to  exterminate  the 
mosquito.  By  the  courtesy  of  the  editor  of  the  Egyptian  Gazette,  I  was 
able  to  publish  five  articles  on  the  subject;  Dr.  Pressat  addressed  the 
people  in  the  El  Dorado  Theatre,  and  Dr.  Ross  organized  the  crusade. 
At  an  annual  cost  of  ;^6oo,  chiefly  subscribed  by  the  Canal  Company,  the 
European  quarter  of  Port  Said  was  speedily  freed  of  mosquitoes,  and  will 
remain  so  as  long  as  the  present  methods  of  preventing  their  propagation 
are  maintained.  Those  who  laughed  at  the  idea  have  now  given  up  the 
use  of  mosquito  curtains.  Since  the  gang  of  natives  started  with  their 
petroleum  barrel  drawn  by  a  donkey,  godng  from  house  to  house  weekly, 
the  only  people  who  have  suffered,  and  that  merely  financially  are  those 
firms  who  had  mosquito  netting  in  stock. 

Other  places  where  an  organized  crusade  has  been  successful  are  Saigon, 
Hong  Kong,  Sierre  Leone,  and  New  Orleans.  Havannah,  by  destroying 
the  mosquito,  got  rid  of  yellow  fever  in  eighty  days  where  it  had  previ- 
ously been  endemic  for  two  hundred  years. 

One  of  the  most  interesting  of  the  many  interesting  chapters  of  the 
reports  of  the  Wellcome  Laboratorw  Khartoum,  has  been  the  record  of  the 
success  attending  Dr.  Balfour's  work  in  mosquito  extermination.  Having 
thus  practically  tested  the  claims  of  petroleum  as  an  insecticide  not  only 
in  exterminating  the  mosquito,  but  in  clearing  a  house  of  black  ants  in 
Egypt,  keeping  out  white  ants  in  Natal,  having  occasion  to  find  phenol 
either  as  such  in  the  fonn  of  commercial  carbolic  acjd  or  its  higher  dere- 
vatives,  as  well  as  corrosive  sublimate,  fail  to  free  a  wardrobe  of  bugs — 
the  Plagues  of  Egypt  seem  to  have  survived  Moses — I  had  resort  to  swab- 
bing the  wood  with  kerosene.       Thi's  was  an  unqualified  success. 

Our  next  trouble  Avas  with  fleas,  which  dearly  love  Egyptian  matting. 
The  swabbing  of  the  floors  with  kerosene  speedily  also  caused  these  to 
disappear. 

The  application  of  petroleum  is  also  now  the  recognised  treatment  for 
gnits  and  pediculi  capitis. 

It  is  not  surprising,  therefore,  that  on  the  occurrence  of  two  cases  of 
plague,  both  fatal,  in  one  building  in  Auckland  last  year,  so  great  was  my 
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heVici  in  ix'troleum  as  a  prophylactic,  that  I  had  the  whole  interior  swabbed 
with  six  tins  of  kerosene. 

Dr.  Turner,  Executi\c  Medical  Officer,  Bombay  Municipality,  had  his 
attention  drawn  to  the  result  of  a  competition  in  Le  Matin,  which  offered 
a  prize  for  the  best  method  of  exterminating  fleas  and  flies.  As  the  result 
of  the  advocacy  of  "'  Shiste  de  Shale,"  he  experimented  with  crude  petro- 
leum, to  which  he  gave  the  name  of  "  Pesterine."  Writing  to  me  in 
June  last  year  he  states,  "  We  are  using  '  Pesterine,'  freely  in  Bombay  and 
killing  rats.  Whether  it  is  the  '  Pesterine,'  the  rat  killing,  or  both  1 
can't  say,  but  this  is  the  mildest  epidemic  we  have  had.  We  use  '  Pesterine  ' 
in  the  places  after  infected  rats  are  found  and  plague  cases  occur,  and 
also  in  collections  of  water  and  privies  and  stables." 

Since  returning  to  New  Zealand  in  April  last  year,  I  have  not  only  been 
able  to  demonstrate  by  experiments  the  eflicacy  of  petroleum  as  an  insecti- 
cide, but  have  induced  others  to  interest  themselves  in  the  question  of  the 
extermination  of  vermin  such  as  rats,  flies,  fleas,  mosquitoes,  and  cock- 
roaches. Except  with  regard  to  the  first  and  last  petroleum  is  our  chief 
weapKjn.  A  favourite  illustration  of  mine  is  to  take  three  test  tubes,  pour 
kerosene,  carbolic,  and  corrosive  respectively  into  these,  then  pour  it  out 
and  place  a  li\e  fly  in  each.  Most  people  are  surprised  at  the  almost  in- 
stantaneous effect  of  the  oil  as  contrasted  with  the  well  known  disinfectants. 

At  my  request  Inspector  Bennett,  of  the  Health  Department,  carried  out 
an  experiment,  and  thus  reported: — "On  Sunday,  the  8th  December.  I 
made  a  few  experiments  \\A\h  fleas  taken  from  a  pup.  I  used  a  clean 
clear  glass  Avide-moutlied  vase,  3Mn.  deep  by  2in.  in  diameter,  put  in  one 
tablespoonful  of  kerosene,  and  thoroughlv  rinsed  the  vase  with  it  and  then 
drained  it  out.  I  put  in  at  different  times  six  fleas  (of  a  very  lively  nature) 
using  a  muslin  cover  with  the  first  one,  but  dispensing  with  the  cover  in 
the  subsequent  ones.  In  no  case  did  the  fleas  show  anv  signs  of  life  after 
l.eing  30  seconds  in  the  vase.  I  also  rubbed  the  pup  with  about  a  gill  of 
kerosene,  and  although  heavily  infected  with  fleas  there  were  very  few- 
remaining  alive  one  hour  after  the  application,  and  those  that  were  alive 
seemed  to  be  in  places  not  touched  by  the  oil." 

Mr.  Symons,  of  our  Department,  has  also  carried  out  experiments  in 
vitro,  recently  repeating  them  by  smearing  the  interior  of  wooden  boxes 
with  kerosene  to  estimate  its  efllicacv  as  an  insecticide,  more  especially  a 
pulicide  as  contrasted  with  the  ordinar\    disinfectants. 

Dr.  W.  C.  Hossack,  in  an  article  in  the  Indian  INfedical  Lancet,  states 
that  "  the  requisites  of  a  good  pulicide  are,  that  it  shall  paralyze  the  flea 
in  a  few  seconds,  and  kill  it  after  having  l^een  in  contact  with  it  for  about 
a  minute.  Phenyl  in  a  strength  of  i  in  500  fulfils  all  these  conditions,  a 
strength  which  can  roughly  be  obtained  by  adding  a  couple  of  tablespoons- 
ful  to  a  bucket  of  water.     Izal  is  equally  good." 

In  a  reprint  from  the  Indian  Medical  Lancet  for  March  of  this  year  by 
.Mr.  W\nter  Blyth,  issued  as  a  pamphlet,  Izo-Izal  is  recommended  as  the 
only  adequate  mixture  ready  for  use,  and  at  present  commercially  available. 
This  substance  is  said  to  combine  the  virtues  of  a  disinfectant  and  a 
pulicide.  Just  as  the  carbolic  acid  co-efficient  now  expresses  the  pow^-r 
of  a  disinfectant,  so  Mr.  Wynter  Blyth  has  classified  various  substances  by 
comparing  their  powers  with  those  of  Purisine  as  a  pulicide  with  which  ro 
compare  the  other  substances  "  as  it  is  a  good  type  of  a  coal  tar  pulicide." 
The  pulicides  classed  as  "  good  "  are  ether,  light  petroleum,  crude  petro- 
leum, naphtha,  chloroform,  benzine,  x>ol,  purisine,  crephol.   and  izo-izaL. 
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The    last-named  is  also    said  to  have  as  carbolic     acid     co-efficient,     B. 
Typhosus,  lo,  B.  Pestis,  17. 

I  have  not  yet  had  an  opportunity  of  experimenting  with  izo-izal,  but  a 
substance  which  fulfils  both  the  conditions  of  a  disinfectant  of  high  power 
and  also  a  pulicide,  will  prove  invaluable,  more  especially  in  swabbing 
out  houses  in  which  plague  has  occurred. 

With  regard  to  flies,  we  had  in  one  of  the  suburbs  of  Auckland  an  out- 
break of  enteric  fever,  in  the  early  months  of  this  year  in  all  probability 
spread  by  flies.  Thus  in  Newmarket — a  small  borough  with  a  population 
of  a  little  over  two  thousand — we  had  twenty-three  cases  in  two  months. 
Around  the  first  house  affected,  the  other  cases  occurred  in  such  a  way  as 
to  show  a  cluster  of  flags  on  a  "  spot  map."  The  first  victim  was  a  ■Mrs. 
B.,  who  subsequentlv  died  in  hospital.  Owing  to  the  epidemic  spreading, 
our  Department  investigated  the  work  of  the  local  authority,  and  found 
that  on  Mrs.  B.  being  removed  to  hospital  the  other  occupants  had  also 
left  the  house.  At  the  same  time  they  had  left  the  old  wooden  receptacle 
for  night-soil,  which  at  that  time,  in  spite  of  warnings,  was  still  in  common 
use  in  the  locality.  The  night-soil  contractor,  owing  to  "its  not  being  full," 
had  not  emptied  this  box,  which  contained  typhoid  stools.  Blow-flies 
immediately  proceeded  to  do  so.  When  our  inspector  visited  the  place,  he 
reported  that  "  the  night-soil  box  was  swarming  with  maggots."  Not  being 
able  to  find  any  data  as  to  the  breeding  habits  of  flies  I  carried  out  a  series 
of  investigations,  more  especially  on  blow-flies,  at  Motuihi,  the  Quarantine 
Island  in  Auckland  Harbor.  I  found  that  a  schnapper,  a  mutton  chop, 
and  a  piece  of  lamb,  exposed  for  four  days  became  covered  in  places  with 
maggots.  These  maggots  penetrated  to  a  depth  of  two  inches  into  soft 
soil,  and  then  came  up  again  after  passing  through  a  pupa  stage  before 
they  became  mature  flies.  Mr.  Symons  tried  an  experiment  in  the  labora- 
tory with  a  piece  of  veal  and  maggots  in  a  test  tube.  The  test  tube  was 
corked.  The  maggots  36  hours  later  w^ere  apparently  dead.  On 
removing  the  cork  a  lighted  taper  was  extinguished.  However,  on  allow- 
ing the  air  to  enter  the  tube  again  the  maggots  instantly  show^ed  signs  oP 
life.  In  connexion  with  the  examination  of  two'  stomachs  by  Mr.  Pond, 
the  Colonial  analyst,  recently,  he  found  that  one  stomach  submitted  to 
him  had  a  large  number  of  live  maggots,  the  other  had  none.  His  first 
idea  was  that  a  poison  in  the  stomach  had  killed  them,  later  he  found  that 
they  had  been  poisoned  bv  CO.i.  As  to  the  use  of  kerosene  in  killing 
flies,  although  its  efficacy  is  undeniable,  it  is  difficult  of  practical  applica- 
tion. 

Mv  attention  having  been  drawn  to  a  plague  of  flies  which  congregated 
so  thicklv  on  the  Rangitoto  Wharf  as  to  take  the  lower  surface  of  the 
structure  black,  advantage  was  taken  of  a  visit  of  some  parliamentarians 
to  Motuihi  to  give  a  demonstration  of  the  effects  of  kerosene  as  a  flv  ex- 
terminator. Inspector  Grieve,  of  the  Health  Department,  spent  an  hour 
svringing  the  W'harf  with  kerosene.  The  lx>ttom  of  the  boat  from  which  he 
operated  was  over  an  inch  deep  with  dead  flies  and  except  hi  places  which 
the  kerosene  had  not  reached,  the  flies  disappeared,  and  from  that  time  the 
pest  w-as  much  mitigated.  In  one  of  the  largest  butchering  establishments 
in  Auckland,  it  was  found  that  although  the  rubbing  with  a  cloth  damped 
with  kerosene  would  keep  flies  awav  frc-m  a  mirror  for  twelve  hours,  owing 
to  its  rapid  evaporation,  to  get  anv  continuous  benefit,  it  was  necessary  to 
apply  the  oil  twiVre  a  day. 
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Mr.  Knight,  chainnaii  <>t'  the  Auckland  Hospital  Board,  informs  me 
that  he  has  rid  his  butchering  premises  of  flies  by  putting  down  Keating's 
powder.  The  burning  of  carbolic  acid  on  a  red-hot  shovel  will  also 
temporarilv  clear  flies  out  of  a  room.  I  must  confess,  however,  that  in 
spite  of  all  the  experiments  tried,  in  my  own  house  we  found  that  the 
burning  of  all  refuse,  and  the  introduction  of  scrupulous  cleanliness  into 
the  kitchen  was  the  most  efficacious  method  of  getting  rid  of  these  in.sects. 

A  point  noted  at  Motuihi  was  that  the  encouragement  of  the  breeding 
of  flycatchers,  such  as  the  fan-tail,  considerably  lessened  the  numlier  of 
flies.  The  inti'oduction  of  the  sand  martin,  if  feasible,  into  Australia  or 
New  Zealand,  as  well  as  birds  like  the  pied  flycatcher,  would  probably 
keep  down  the  number  of  flies,  mosquitoes,  and  culices.  Petroleum  can, 
however,  be  used  for  keeping  down  flies  near  abattoirs,  butchers'  shops, 
latrines,  and  other  places  Avhere  thev  congregate. 

The  frequent  removal,  especially  of  horse  manure,  and  its  speedy 
burial,  is  a  procedure  which  should  be  rigidly  enforced  b"  by-laws.  The 
screening  of  all  meat  and  milk  is  now  a  common  practice  in  America. 

The  use  of  the  patent  broom,  with  an  oil  reservoir,  either  for  .sweeping 
rooms,  or  bv  the  adoption  of  a  larger  size,  e\en  street  sweeping,  is  also  to 
be  commended,  together  with  the  previous  scattering,  especially  in  schools^ 
of  sawdust  saturated  with  a  carbolic  disinfectant. 

As  again  illustrating  the  truth  that  there  is  nothing  new  under  the  sun.^ 
the  fact  that  oil  was  poisonous  to  insects  was  known  to  the  Ancients.  Thus 
Lucian  of  Samosata,  a  contemporary  of  Trajan,  speaking  of  the  fly,  wrote  : 
— "  It  is  in  man's  company  as  long  as  it  lives,  and  takes  the  freedom  to 
taste  of  all  his  food— oil  only  excepted,  because  it  is  poison  to  him.  For 
him  are  goats  milked,  and  the  bees  make  honey  for  the  flies  as  well  as  for 
men.  For  him  do  the  confectioners  make  their  .sweetmeats,  and  he  tastes 
them  before  the  kings  themselves,  with  whom  he  feasts,  marching  about  the 
table,  and  eating  with  them  in  all  things." 

It  is  also  of  interest  to  note  that  Mahomed  in  the  Koran  gives  an  in- 
junction against  drinking  water  from  a  vessel  which  a  fly  has  made  unclean. 

As  to  the  u.se  of  petroleum  as  a  prophylactic  against  plague,  o\er  half 
a  centurv  ago,  Dr.  Clot  Bey,  of  Alexandria,  put  on  record  the  observation 
that  men  engaged  in  the  oil  stones  never  contracted  the  disease.  As  a 
means  of  preventing  contamination  from  "the  filthy  feet  of  faecal-feeding 
flie-s,"  recentlv  a  sanitary  pan  with  an  oil  reservoir  has  been  put  on  the 
market.  Favorable  reports  have  been  already  published  of  the  good  results 
from  spreading  crude  petroleum  on  the  floors  of  native  houses  in  Bombay  and 
Hong  Kong,  whilst  in  other  places  the  method  is  also  on  trial.  It  is 
not  claimed,  however,  that  the  killing  of  fleas  is  the  chief  means  of  pre- 
venting the  propagation  of  plague.  The  making  of  houses,  warehouses, 
and  wharves  rat-proof  is  our  main  defence,  together  with  the  wholesale 
poi.soning  of  rats.  In  New  Zealand  we  have  found  no  preparation  so 
effective  in  exterminating  rats  as  "  Common  Sense  Rat  Exterminator," 
originallv  manufactured  in  Toronto.  Dr.  Mason,  Chief  Health  Officer, 
has  im{K)rted  large  quantities  of  this  poison,  which  has  always  been  found 
to  fulfil  all  that  has  been  claimed  for  it.  At  Motuihi  we  found  "  Common 
Sense  Rat  Exterminator"  speedily  caused  the  rats  to  disappear,  and  there 
was  no  nuisance  from  subsequent  putrefaction. 
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A  disco\ery  of  much  interest  to  the  shipping  community  is  that  a  sub- 
stance hailing  from  Tauranga  has  been  found  to  be  eftecti\e  in  exterminating 
cockroaches.  Since  experiments  carried  out  by  our  Department  in  Auck- 
land showed  that  the  powder  prepared  by  Air.  Pruden  killed  cockroaches 
in  36  hours,  there  has  been  a  large  demand  for  its  use.  Having 
been  asked  to  advise  as  to  the  best  means  of  combating  cockroaches  on  a 
ship  of  the  Northern  Steam-ship  Company,  I  was  forced  to  admit  failure 
with  petroleimi,  benzine,  boric  acid,  and  carbolic  acid.  Mr.  Pruden,  how- 
ever, cleared  the  ship  in  a  few  days,  and  has  already  established  a  repu- 
tion  as  a  cockroach  exterminator. 

Certain  that  more  attention  will  be  given  in  the  future  to  the  extermina- 
tion of  insects  and  other  vermin,  although  many  sanitarians  at  present  are  a 
little  sceptical  of  much  benefit  accruing  from  attempting  to  check  disease 
by  attacking  so  ubiquitous  a  pest  as  the  flea  or  the  flv,  one  may  predict 
that  in  the  future  more  effort  will  be  made  both  to  prevent  the  propagation 
of  these  insects,  and  to  curtail  their  potentialities  for  disseminating  disease. 


NOTES  ON  THE  WORKING  OF  CITY  OF   PRAHRAN  REFUSE 

DESTRUCTOR. 

R.  H.  Fetherston,  M.D.,  Health  Officer,  and  W.  Calder,  City  Engineer. 

The  primary  reason  for  the  erection  of  a  refuse  destructor  in 
Prahran  was  the  difficulty  which  faced  the  Council  in  the  disposal 
of  the  house  refuse.  The  old  clay  pits  and  other  waste  land  were  becoming 
filled,  and  it  was  realized  that  in  a  densely  populated  district  some 
more  sanitary  method  of  disposal  should  be  adopted  than  the  crude  and 
utterly  discredited  tip  system,  which,  in  addition  to  being  offensive,  was 
also  a  breeding  ground  for  flies  and  rats.  In  Januan',  1906,  the  Council 
decided  to  erect  a  refuse  destructor,  and  the  sum  of  ^12,000  was  allotted 
for  this  purpose.  In  order  that  the  latest  information  should  be  obtained, 
Mr.  W.  Calder  was  instructed  to  visit  Great  Britain,  the  Continent,  and 
America,  before  deciding  upon  the  type  of  plant  to  be  erected. 

He  found  that  in  the  matter  of  refuse  disposal,  Great  Britain  is,  un- 
doubtedly, far  in  advance  of  an\'  other  countrv.  The  first  destructor  was 
erected  at  Manchester  in  1876;  the  modern  refuse  destructor  is  therefore 
the  outcome  of  30  years  of  experience  in  this  method  of  treating  garbage. 
Iri  the  earlier  destructors  the  results  w^ere  unsatisfactory  owing  to  the  low 
temperatures  obtainable  in  the  furnaces,  which  were  dependent  upon  the 
draught  induced  by  the  chimney,  the  temperatures  seldom  exceeding  700  or 
800  degrees  Fahr.,  and  nuisances  resulted,  but  since  the  introduction  of 
forced  draught  about  1885,  which  was  the  first  great  improvement  effected, 
thev  have  graduallv  become  more  popular.  The  adoption  of  the  forced 
blast,  either  produced  bv  fans  or  steam  jets,  has  rendered  high  tempera- 
tures possible.  A  temperature  of  1,20c  to  1,400  degrees  in  the  combus- 
cion  chamber  is  necessary  to  render  the  gases  innocuous,  and  with  the 
modern    destructor    temperatures    of     2,000   degrees   and   over   are  easily 
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obtained.     Tlu-  heat  in  the  iurnaces  is  such  that  the  refuse  is  hurned  to  a 
hard  vitrious  clinker  without  tlie  assistance  of  fuel,  other  than  the  ordinary 
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house  refuse,  and  sufficient  steam  is  generated  to  perform  such  utilitarian 
work  as  pumping  sewage,  water,  generating  electricity  for  electric  lighting 
and  traction,  and  other  purposes.  One  of  the  most  notable  instances  of 
what  can  be  done  in  this  respect  is  at  Preston,  Lancashire,  where  i6  miles 
of  electric  tramways  are  operated  by  a  plant  driven  by  destructor  refuse 
alone.  In  1906,  about  250  destructor  plants  were  in  operation  in  Great 
Britain,  in  cities  and  towns  differing  widely  in  character,  from  industrial 
cities  such  as  London,  Liverpool,  Glasgow,  &c.,  residential  cities  such  as 
Edinburgh  and  Watford,  and  health  resorts  and  watering  places  such  as 
Brighton,  Worthing,  and  Southport. 

In  the  latter  end  of  1906,  Mr.  Calder  inspected  37  destructor  installa- 
tions in  Britain,  the  Continent,  and  America.  These  included  designs  by 
eight  different  makers,  and  the  result  of  this  investigation  was  the  placing 
of  an  order  w'ith  Messrs.  Meldrum  Bros.,  of  Manchester,  England,  for  one 
of  their  Simplex  Destructors. 

On  the  Continent  some  twelve  destructors  of  British  design  have  been 
erected  in  recent  years;  and  the  Parisians,  in  1906,  erected  three  ]\Ieldrum 
destructors,  each  of  twelve  grates,  capable  of  treating  700  tons  of  refuse 
daily. 

In  1905,  Mr.  W.  N.  Baker,  Ph.  B.  U.S.A.,  C.E.,  published  a  report 
entitled  "  Notes  on  British  Refuse  Destructors,"  made  during  a  tour  of 
Great  Britain  in  that  year.  The  opening  paragraph  of  his  report  reads 
as  follows: — "In  no  other  branch  of  the  municipal  service  has  Great 
Britain  so  far  outstripped  the  United  States  as  in  refuse  cremation.  In 
all  things  pertaining  to  water  supply,  sewerage,  paving,  street  lighting  and 
cleansing,  our  best  practice  is  at  least  as  good  as  theirs.  Where  we  fail,  it 
is  because  we  do  not  live  up  to  our  knowledge.  But  in  the  disposal  of 
garbage  and  other  refuse  by  cremation  our  most  notable  attainments,  if 
conditions  in  the  two  countries  warrant  comparison,  are  not  on  a  par  with 
the  most  ordinarv  and  common  practice  in  England,  Scotland,  and 
Wales." 

In  America,  their  furnaces  are  generally  crude  and  inefficient,  but  an 
aw^akening  has  begun,  and  during  the  past  tAvo  years  four  destructors  of 
British  design  have  been  erected  in  that  country,  viz.  :  Richmond  (New 
York),  Westmount  (Canada),  Seattle  (Washington,  U.S.),  and  Vancouver 
(British  Columbia).  These  all  possess  the  same  general  principle  of  de- 
sign as  the  Prahran  plant,  two  of  them  being  by  the  same  maker. 

The  plant  selected  for  Prahran  is  of  the  Meldrum  Simplex  front  feed 
type,  first  introduced  in  1894,  and  since  then  gradually  improved. 

The  Site. — The  site  of  the  destructor  is  in  the  Corporation  Depot, 
Surrey-road  and  Clara-street,  South  Yarra,  where  tar  mixing,  stone  breaking, 
&c.,  have  been  carried  on  for  many  years.  The  locality  is  densely  popu- 
lated, it  being  estimated  that  within  a  radias  of  half-a-mile,  there  is  a 
population  of  15,000  people.  The  site  is  central,  thus  being  economical 
in  cartage,  &c. ,  and  further,  the  surplus  power  and  by-products  can  here 
be  used  to  the  best  advantage. 

General  Description  of  Plant. — The  plant  consists  of  two  independent 
units,   so  that   when  cleaning  and  over-hauling,   which  is  necessary  after 
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three  months'  working,  there  is  no  necessity  for  storage  of  refuse,  with  the 
resultant  nuisance  from  its  fermentation. 

The  unit  consists  of  the  grates,  or  furnaces,  into  which  the  refuse  is 
thrown,  a  secondary  or  combustion  chamber  wlxere  the  gases  of  combustion 
intermingle  and  are  completely  burned,  a  boiler  which  primarily  provides 
steam  for  forced  blast,  and  a  regenerator,  which  latter  appliance  consists 
of  a  nest  of  tubes  for  preheating  the  air  for  combustion.  The  travel  of 
the  gases  may  be  followed  by  referring  to  the  diagram.  They  pass  longi- 
tudinally through  the  whole  length  of  the  furnace  over  a  firebrick  bridge 
into  the  combustion  chamber,  where  they  attain  their  highest  temperatures, 
thence  through  an  opening  in  the  side  of  the  watertube  boiler,  and  after 
circulating  about  the  boiler  tubes  and  raising  steam,  they  enter  the  regenera- 
tor tubes  at  the  top,  pass  downwards  to  the  dust  settling  pit  beneath  the 
tubes,  then  through  a  branch  flue  to  the  main  flue,  which  is  a  large  duct 
3  ft.  6  in.  wide,  5  feet  high,  and  80  feet  in  length,  connecting  the  subsidiary 
flues  with  the  chimney-stack.  As  the  gases  after  leaving  the  regenerator 
have  still  an  average  temperature  of  500  degrees,  the  flue  is  lined  through- 
out with  firebrick. 

The  chimney-stack  is  135  feet  high,  5  ft.  6  in.  internal  diameter  at  the 
top,  and  lined  for  half  its  height  with  firebrick,  the  latter  lining  being  de- 
tached from  and  independent  of  the  outer  red  brick  shell.  Provision  is 
made  at  base  of  chimney  for  admission  of  cold  air  to  the  space  between  the 
outer  and  inner  brick  lining. 

It  will  thus  be  seen  that  the  gases  travel  a  total  distance  of  140  feet 
after  leaving  the  furnaces,  and  before  reaching  the  chimney  base,  and  their 
temperature  is  reduced  from  an  average  of  approximately  1,600  to  2,000  de- 
grees to  about  250  degrees  bv  the  cooling  action — first  of  the  boiler  and  then 
of  the  regenerator — 'before  thev  finally  escape  to  the  stack.  The  flues  are 
designed  of  large  area  in  order  that  being  of  ample  size  to  ca.rry  off  the 
waste  gases,  they  tend  at  the  same  time  to  reduce  their  v^elocity,  and  induce 
settlement  of  the  finer  particles  of  dust  which  mav  have  passed  the  dust 
settling  chambers.  Inspection  and  cleaning  doors  have  been  liberally  pro* 
vided  throughout.  The  feeding  hoppers,  each  with  a  capacity  of  one  dav's 
supply  of  refuse,  are  reached  by  means  of  an  inclined  roadway.  This 
roadway  has  an  easv  gradient  of  i  in  50,  and  is  built  substantially  with 
bluestone  retaining  walls,  and  paved  with  bluestone  setts.  The  surface  of 
the  tipping  platform  is  at  a  level  of  10  feet  above  the  feeding  and  clinkering 
floor.  The  space  beneath  the  tipping  platform  is  utilized,  one  portion  as 
a  store  and  workshop,  and  the  other  for  the  men's  mess-room.  Sink. 
lavatory,  W.C.,  hot  and  cold  water  baths,  and  lockers  for  the  men  are 
provided.  The  working  .regulations  require  the  stokers  to  use  the  bath  at 
the  end  of  a  shift. 

A  special  offal  hearth  is  provided  in  the  No.  i  unit  for  drving  stale  fish 
and  poultry  refuse  received  from  fishmongers  and  others.  This  material 
is  fed  through  an  opening  on  the  top  of  the  furnace  and  falls  on  a  drying 
hearth.  While  drying  the  gases  of  distillation  have  to  pass  over  the  whole 
length  of  the  furnaces  and  through  the  c()nil)U.stion  chamber,  thus  insuring 
their  thorough  incineration.  When  sufficiently  dry,  the  refuse  is  pushed  on 
to  the  fire. 

When  designing  the  plant,  provision  was  made  for  the  addition  in  the 
future  of  one  grate  to  each  unit ;  and  as  the  offal  hearth,  above  referred 
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to,  has  been  found  so  useful,  a  third  grate  and  offal  hearth  are  now  in 
course  of  erection  as  an  extension  to  the  No.  2  unit.  It  has  been  found 
that  two  grates,  each  of  25  sq.  ft.  in  area^^  can  easily  treat  the  whole  of 
the  Pxahran  refuse,  working  throughout  the  24  hours,  but  with 
the  addition  now  in  progress  the  burning  will  be  completed  in  two  shifts 
of  eight  hours.       The  plant  is  contained  in  substantial  brick  buildings. 

System  of  Ventilation. — The  system  of  ventilation  is  somewhat  novel, 
and  on  similar  lines  to  that  adopted  at  Watford,  England.  There  are  no 
louvres  or  other  openings  in  the  roof,  but  positive  ventilation  is  secured  by 
means  of  steam  jets.  The  action  of  these  beneath  the  ash-pits  draws  the  air 
through  the  feeding  hoppers,  doors,  and  other  openings  to  the  top  of  the 
building,  whence  it  is  carried  by  means  of  a  specially  constructed  shaft  to 
the  regenerator.  After  circulating  about  these  pipes,  and  having  been 
raised  to  a  temperature  of  between  300  and  400  degrees,  it  is  carried  by  a 
down-take  into  the  hot  air  conduit,  thence  beneath  the  ash-pits,  where  it  is 
forced  between  the  narrow  openings  in  the  firebars  to  the  furnaces  to  fur- 
nish the  air  for  combustion.  The  preheating  of  the  air  is  of  invaluable 
assistance  in  burning  material  of  low  calorific  value,  such  as  house  refuse, 
which  is  sometimes  received  highly  saturated  with  moisture.  By  this 
method  of  %entilation,  no  smoke  or  dust  escapes  from  the  building,  and  the 
atmosphere  on  the  floor  level  is  kept  comparatively  clear  and  cool. 

Carcase  Door. — A  special  carcase  door  has  been  provided  in  one  of  the 
units  sufficientlv  large  to  admit  of  burning  the  carcases  of  horses  or  cattle 
in  the  combustion  chamber,   without  being  previously  cut  up. 

Trades'  Refuse. — The  burning  of  trades'  refuse  is  charged  for  at  the 
rate  of  2s.  6d.  per  ton  for  ordinary  refuse  and  for  foul  material,  such  as 
fish  and  poultry  offal,  at  the  rate  of  6d.  per  tin. 

Method  of  Firing  and  Clinkering. — The  method  of  firing  and  clinkering 
with  the  continuous  grate  is  one  of  rotation,  which  secures  the  great  advan- 
tage of  the  mutual  assistance  of  the  fires  on  adjoining  grates.  When  the 
refuse  is  burned  do\vti  in  one  of  the  grates,  and  the  clinker  withdrawn  from, 
the  furnace  (usually  after  two  hours'  burning),  the  heat  from  the  remaining 
fires,  together  with  the  latent  heat  stored  in  the  firebrick  lining,  which  is 
generally  in  an  incandescent  state,  keep  the  temperature  in  the  furnaces 
high,  and  green  and  even  wet  refuse  when  fed  into  the  newly-cleaned 
grates  quickly  ignites,  and  a  high  average  temperature  is  maintained.  Thus 
with  a  3-grate  unit,  one  fire  would  be  cleaned  every  40  to  45 
minutes,  and  while  the  adjacent  fires  are  in  full  uork.  The  working  staff 
consists  of  one  engineer  in  charge  of  the  whole  plant,  and  six  stokers — two 
for  each  eight-hour  shift.  The  work  for  those  operating  the  plant  is  not 
unhealthy,  and  though  requiring  constant  attention  and  care,  is  by  no 
means  so  trying  or  arduous  as  in  many  other  forms  of  furnaces.  The 
men  work  in  shifts  of  eight  hours,  and  receive  from  8s.  to  9s.  per  dav. 

Difiicultv  was  experienced  during  the  first  few  weeks  of  the  working 
of  the  plant  mainly  owing  to  the  inexperience  of  the  men,  none  of  whom 
had  any  previous  experience  in  this  class  of  work.  The  handling  of  the 
heterogeneous  mixture  of  all  forms  of  soil  matter  known  as  house  refuse 
requires  special  training,  and  the  ordinary  stoker  used  only  to  firing  with 
coal  is  at  first  quite  at  sea  in  the  management  of  the  fires.  To  accentuate 
this  fact,  we  may  be  permitted  to  quote  from  two  American  authorities  on 
sanitation  : 
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Baker  (page  6).  "  Charj^ing  or  feeding,  and  also  stoking,  bring  to  mind 
the  lamentable  fact- that  even  could  we  he  assured  that  our  refuse  was  as 
easily  handled  as  the  British,  and  even  if  we  had  furnaces  in  all  respects 
as  well  designed  and  built  as  theirs,  we  should  still  lack  the  experienced 
foremen  or  managers  of  the  furnaces  and  the  skilled  chargers  ;ind  stokers 
common  abroad." 

Rudolph  Herring  (page  loi,  Traiisactifliis  American  Society  of  Engi- 
neers). "  The  expert  garbage  fireman,  who  is  considered  essential  to  success- 
in  England,  is  generally  supplanted  here  by  a  man  whose  only  fjualificntion 
for  the  position  may  be  that  he  can  shovel  coal  or  pull  out  clinkers,  but 
generally  has  not  the  remotest  knowledge  or  e\en  conception  of  the  diffi- 
culties in  burning,  on  a  large  scale,  both  continuously  and  completely,  the 
most  heterogeneous  mixture  of  all  forms  of  solid  matter  to  be  gathered 
from  a  modern  communit\ .  The  advantage  of  a  trained  expert  in  firing  city 
refuse  was  w-ell  shown  by  the  fact  that  until  Hamburg  imported  English 
firemen  to  train  the  German  firemen  in  the  mere  operation  of  their  own 
plant,  satisfactory  results  could  not  be  obtained." 

System  of  Collection. — The  house  refuse  is  removed  bi-weekly,  and 
\'aries  in  quantity  from  20  to  30  tons  per  day,  the  highest  quantity  received 
in  any  one  day  being  about  35  tons,  and  the  average  throughout  the  year  is 
about  26  tons  per  day.  All  the  material,  both  public  and  private,  is 
passed  over  a  weighbridge  and  the  weights  recorded  before  burning. 

Refuse  Receftacles. — At  present  the  refuse  bins  employed  by  house- 
holders are  of  a  nondescript  character,  but  recently  the  Council  passed  a 
by-law,  which  it  Is  intended  shortly  to  enforce,  whereby  the  provision  of  a 
uniform  covered  metal  receptacle  will  be  made  compulsory.  This  will  be 
of  great  benefit  in  more  ways  than  one.  The  covers  will  prevent  access 
to  the  contents  by  dogs  and  vermin,  and  rain  water  will  be  excluded.  A 
sample  bin  has  been  designed  possessing  several  desirable  features.  The 
bin  is  strongly  constructed  of  24-gauge  galvanized  iron.  It  is  wider  at 
top  than  bottom  to  facilitate  the  emptying  of  the  contents,  and  a  simple 
arrangement  of  the  lid  allows  of  ventilation,  so  that  moisture  is  excluded 
and  fermentation  is  retarded. 

It  is  propo.sed  to  contract  for  the  supply  of  these  receptacles  in  large 
quantities,  and  sell  them  to  the  householders  at  or  slightly  below  cost  price. 

Class  of  Refuse.— Iw  this  city,  where  a  large  proportion  of  the  resi- 
dences have  extensive  gardens,  the  calorific  value  of  the  refuse  is  particularly 
poor,  a  very  large  proportion  being  composed  of  garden  and  vegetable 
matter,  tins,  bottles,  and  sweepings  from  yards  and  garden  paths.  During 
the  summer  months,  little  or  no  ash  is  present  to  assist  incineration,  and  the 
refuse  also  contains  40  per  cent,  of  its  weight  in  moisture.  For  the  six 
months,  from  the  beginning  of  May,  however,  a  proportion  of^cinder  and 
small  coal  is  present,  owing  to  the  use  of  domestic  fires,  so  that  the  addi- 
tional moisture  present  in  the  atmosphere  during  the  wanter  months  is 
more  than  counterbalanced  bv  this  addition  in  the  fuel  value  of  the  refuse,^ 
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One  Continuous  Week's  Records  of  Steam  Pressure  in  Boilers  as 
Registered  by  Bristol's  Pressure  Gauge. 


The  safety  vahes  of  the  water-tube  boilers  are  regulated  to  blow  off  at  a  pressure  of  200  lbs.  to  the 
■square  inch,  and  the  boiler  pressure  recorded  automatically  on  Bristol's  Steam  Pressure  Recorders.  The 
^records  represented  are  those  of  a  continuous  week's  work. 
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and  the  fires  arc  more  easily  managed.  In  Great  Britain,  ordinary  house 
refuse  contains  approximately  one-third  of  combustible  matter,  one-third 
incombustible  matter,  and  one-third  of  moisture.  Its  fuel  value  varies  from 
one-seventh  to  one-twelfth  the  value  of  coal.  As  so  many  destructors  are 
now  working  in  conjunction  with  steam  generating  plants,  the  calorific  value 
of  refuse  is  now  known  with  tolerable  accuracy,  the  average  evaporative 
value  being  i  lb.  of  steam  per  lb.  of  refuse  consumed.  That  the  average 
English  result  has  been  obtained  on  the  Prahran  plant  with  the  poor  class 
of  refuse  collected  here,  speaks  well  for  the  efficiency  of  the  installation. 
Under  ordinarv  circumstances,  no  extra  fuel  is  necessary  except  for  lighting 
the  fires  when  the  plant  has  been  closed  down  and  the  furnaces  cooled. 
The  fuel  then  used  is  coke  breeze. 

The  destructor  commenced  work  on  12th  November  of  last  year,  and 
has  since  worked  continuously  to  date  under  the  personal  observation  of 
Mr.  W.  Calder,  City  Engineer  of  Prahran.  In  March  and  May  of  this 
year,  exhaustive  tests  were  conducted  to  ascertain  the  burning  capacity  of 
the  furnaces  and  steam  raising  efficiency  of  the  plant.  Tabulated  results 
of  these  tests  may  be  found  in  the  appendix  hereto,  but  shortly  stated  the 
following  facts  were  ascertained:  — 

The  refuse  consumed  per  hour  was  85  lbs.  per  sq.  ft.  of  grate  area,  or 
nearly  one  ton  per  grate  per  hour. 

The  water  evaporated  per  lb.  of  refu.se  was  1.055  ^t)s.  from  and  at  212 
degrees. 

The  residual  clinker  remaining  after  burning  was  accurately  weighed, 
and  was  found  to  be  28  per  cent,  of  the  total  weight,  and  of  soft  ash  from 
ash-pits  ^.6  per  cent. 

Temperatures  of  flue  gases  were  recorded  by  means  of  pyrometers,  but 
as  the  pyrometers  do  not  record  temperatures  exceeding  1,500  degrees,  the 
combustion  chamber  temperatures  were  taken  with  Watkin's  recorders,  the 
highest  observed  being  2,174  degrees. 

On  the  2ist  May,  1908,  copper  was  melted  three  times  during  the  test, 
the  melting  point  of  copper  being  1,950  degrees. 

The  average  temperature  of  the  flue  gases  after  leaving  the  boiler,  and 
before  entering  regenerator.  Avas  660.9  degrees.  In  main  flue  after  regen- 
erator, 516.15  degrees.  And  the  hot  air  supply  after  leaving  regenerator 
averaged  320.85  degrees. 

Flue  Gas  Analyses. — The  analyses  of  flue  gases  were  observed  every 
hour  by  an  official  of  the  Electric  Light  Department  of  the  Melbourne  City 
Council,  and  the  results  showed  complete  combustion.  In  no  instance  was 
any  trace  of  CO  found,  the  average  per  cent,  of  O  was  8.4  per  cent.,  and 
of  CO2  10.4  per  cent.,  the  highest  recorded  being  16  per  cent.,  which  may 
be  considered  as  highly  satisfactory. 


(Copy.) 
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City  of  Melbourne, 

Electric  Supply  Department, 

Town  Hall.  Melbourne, 

27th  March,  1908. 

•To  the  City  Surveyor,  Prahran, 
Dear  Sir, 

Re  Destructor  Flue  Gases. 

During  the  test  of  the  destructor,,  on  Wednesday  last  (25th),  the  follow- 
ing results  were  obtained  by  us  with  the  "  Orsat  "  apparatus:  — 


Time. 

CO,. 

0. 

CO. 

Combustion  Cliamber. 

0/ 
/o 

0/ 
/o 

0/ 
/o 

3.7 

16 

3.7 

0 

White 

4.15 

12.4 

5.6 

0 

White 

4.40 

11.2 

8.6    • 

0 

Clear  Orange 

5.30 

12.2 

6.8 

0 

Cherry  Red 

6.10 

14.3 

5.1 

0 

Clear  Orange 

7.30 

15 

4.5 

0 

"White 

8. 

16 

3.6 

0 

"Wliite 

«.15 

9-8 

9.2 

0 

Clear  Orange 

The  gas  samples  were  drawn  from  the  same  part  of  the  boiler  as  during 
the  previous  tests,  and  within  two  or  three  minutes  from  time  of  firing, 
^\ith  the  exception  of  the  last  sample,  which  was  taken  when  the  fire  was 
dying  down,  about  eighteen  minutes  after  firing. 

The  combustion  chamber  data  is  copied  from  the  records  taken  by  your 
officials. 

The  refuse  consumed  during  the  test  appeared  to  be  of  a  more  uniform 
character  and  dryer  than  that  consumed  during  the  previous  tests. — Youfs 
faithfully, 

(Sgd.)  H.  R.  HARPER, 

City  Electrical  Engineer. 

Flue  Dust. — Ample  provision  has  been  made  for  the  retention  of  the 
flue  dust — the  finer  and  lighter  particles  of  dust  carried  over  the  furnace 
bridge  by  the  velocitv  of  the  gases. 

The  great  bulk  of  this  is  caught  in  the  combustion  chamber,  which  is 
frequently  and  regularly  cleaned ;  beyond  this  the  boiler  acts  as  an  effective 
baffle,  and  here  also  cleaning  doors  are  provided  to  remove  dust  from  the 
boiler  pockets.  On  leaving  the  boilers  the  gases  are  split  up  into  a  num- 
ber of  small  volumes  in  their  passage  through  the  regenerator  tubes,  which 
also  act  as  an  efficient  dust  catcher,  and  beneath  the  regenerator  is  a  dust 
settling  pit  of  ample  depth,  the  quantity  of  dust  passing  this  point  is 
negligible,  and  only  twice  since  the  plant  commenced  work  has  it  been 
found  necessary  to  clean  the  main  flue.  At  no  time  has  the  slightest  trace 
of  dust  been  obser^^ed  by  the  writers  to  escape  from  the  chimney. 
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Samples  of  the  dust   were  taken   for  exaiiiinaiioii   1)\    Dr.    K.    J. 
M.D..    K.S.,   Lecturer  in  Bacteriology  to  the   ^felbourne  University,   who 
furnished  the  following  rei:)ort :  — 

''  I  have  examined  four  sami>le.s  of  dust  forwarded  by  Dr.  Fether- 
ston.  Health  Officer,  City  of  Prahran,  and  received  at  the  Laboratorv  on 
8th  August.  The  specimens  were  collected  in  sterilized  test  tubes,  and 
were  labelled  as  follows  : — 

r.  Base  of  Chimney. 

2.  Base  of  Chimney. 

3.  Boiler  Pocket  Back. 

4.  Main  ¥\ue  at  Back,  after  Regenerator. 

All  the  samples  were  examined  bacteriologically  bv  means  of  broth  and 
agar  cultivations,  incubated  48  hours  at  37  deg.  centrigrade. 

With  the  result  that  no  bacterial  growth  took  place  in  any  of  the  cul- 
tures, indicating  that  the  samples  were  sterile. 

(Sgd.)     R.  J.  BULL,  M.D.,  B.S. 

As  the  external  air  is  drawn  into  the  main  flue  through  openings  at  the 
damper  and  inspection  shafts,  the  deposits  of  dust  are  liable  to  become 
infected.  The  result  of  Dr.  Bull's  examination  proved  that  the  tempera- 
ture in  the  flue  is  maintained  sufficiently  high  to  keep  any  dust  deposited 
therein  sterile. 

Economic  Aspect  of  Refuse  Destructors. — Though  in  England  the  fact 
is  W'cll  established  that  ordinary  house  refu.se  is  of  considerable  commercial 
value  as  a  fuel,  no  exact  data  has,  until  now,  been  available  regarding  this 
aspect  of  refuse  incineration  under  Australian  conditions,  w-here  the  climate 
and  habits  of  life  of  the  j)eople  differ  so  widely  from  those  in  England. 

The  actual  working  results  of  the  Prahran  plant  ha\e,  however,  been 
so  successful  that  the  Council  has  decided  to  instal  machinery  which  will 
utilize  the  waste  power  to  its  fullest  extent,  a\  hen  it  is  estimated  that  the 
plant  will  be  at  least  self-supporting  ;  and  when  it  is  considered  that  the 
antiquated  and  insanitary  tip  system  cost  the  Council  about  ^450  i>er 
annum,  this  result  mav  be  considered  highly  satisfactory. 

Wliile  the  first  function  of  the  refuse  destructor  is  to  burn  and  render 
innocuous  the  wasfe  products  of  a  community,  the  cost  of  installing  and 
operating  the  plant  frequentlv  acts  as  a  deterrent  to  those  sanitarians  who 
would  fain  adopt  a  svstem  of  disposal  other  than  the  garbage  dump.  The 
furnaces  which  make  it  possible  to  generate  steam  from  such  unpromising 
fuel  as  the  contents  of  the  ordinary  refuse  bin  are  iio  less  efficient  as  de- 
structors pure  and  simple.  The  high  temperatures  which  make  this  result 
pos.sible,  at  the  same  time  insure  the  thorough  combustion  of  the  waste 
gases  and  the  burning  of  the  garbage  to  a  harmless  and  innocuous  clinker. 
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Value  of  Steam  and  By-products. — The  machinery  at  present  installed 
is  as  follows: — High  speed  direct  coupled  vertical  engine  and  dvnamo  for 
lighting  the  works,  yard,  and  approaches,  mortar  mill,  clinker  crushing  and 
grading  machine,  driven  by  a  25  h.p.  vertical  engine,  and  a  feed  pump. 

A  contract  has  been  entered  into  with  a  Melbourne  firm  for  the  installa- 
tion of  an  electric  generating  set  and  feed  water  heater,  and  arrangements 
have  been  entered  into  with  the  Electric  Lighting  and  Traction  Company 
for  the  sale  of  the  electrical  energy  generated  at  |d.  per  Board  of  Trade 
unit.  When  the  new  machinery  is  installed  it  is  estimated  that  300,000 
electrical  units  per  annum  will  be  generated  which,  at  the  above  price,  will 
produce  ^£^2^  per  annum. 

The  estimated  revenue  will  then  be: — - 

£    s.   d. 

Sale  of  electrical  energy               ...  ...  625  o  o 

Value  of  clinker  (1,000  c.  yds.  at  4s.)  ...  200  o  o 

Proceeds  of  burning  trades'  refuse  ...  55  o  o 

Sale  of  old  tins            ...              ...  ...  20  o  o 


Total  ...  ...  ...     900     o     o 

The  most  valuable  of  the  by-products  is  the  clinker,  which,  after  being 
crushed  in  corrugated  rollers,  is  elevated  by  means  of  a  bucket  elevator, 
and  delivered  into  inclined  perforated  rollers,  which  clean  and  grade  the 
crushed  clinker  in  four  grades,  the  finest  grade  being  used  in  place  of 
sand.  The  clinker  produced  is  of  excellent  quality,  and  is  suitable  for 
mixing  with  tar  for  tar  pavements  or  for  cement  concrete  in  place  of 
broken  stone  screenings.  An  analysis  of  the  clinker  was  made  by  Mr. 
F.   Dunn,   Analyst,   which  resulted  as   follows  : — 


Per  cent 

Silica    (SiOs) 

...     58.11 

*  Alumina   (Ai205) 

...     15.80 

Oxide  of  Iron  (calculated  as  FeO)  ... 

7.07 

Lime  (CaO) 

10.07 

Magnesia    (MgO) 

1.93 

Sulphur 

2.18 

Soda    (Ncx-.,0) 

2.50 

Potash    (KjO)       ... 

...       1.38 

Carbon  and  undetermined   ... 

0.96 

100.00 

^Containing   some   phosphoric   acid. 

The  amount  of  matter  soluble  in  water  w-as  found  to  be  0.40  per  cent., 
the  determination  being  made  by  allowing  a  weighed  portion  to  remain 
damped  wdth  water  for  three  days,  then  transferring  to  a  filter  and  wash- 
ing with  cold  water  until  a  volume  of  100  cc.  was  collected.  The  sul- 
phur is  probably  present,  partly  as  sulphide  and  partly  as  sulphate. 

(Sgd.)     FREDERIC  DUNN. 
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Fine. 

Medium. 

61.08 

67.10 

21.50 

19.30 

7.80 

6.00 

traces 

traces 

4.12 

1.80 

5-5° 

5.80 

It    may    be   of    interest    to   compare  this   Avith    analyses  of    destructor 
clinker  from  Ih-adford,  England,  made  by  the  City  Analyst  of  that  city. 

Anal\tic.\l  Report  upon  Two  Samples  of  Clinker  from  the  Bradford 

Corporation,  9TH  March,  1900. 


Siliceous   Matter 

Iron  and  Alumina  Oxides... 

Carbonate  of   Lime 

Magnesia 

Organic   and   Volatile   Matters 

^Moisture 


100.00       100.00 
F.  W.  RICHARDSON,  F.I.C.,  F.C.S. 

The  Prahran  analysis  was  made  from  equal  portions  taken  from  the 
three  grades  of  clinker  and  may  be  taken  as  a  fair  average  sample.  The 
clinker  has  already  been  used  in  the  manufacture  of  paving  slabs,  the 
construction  of  concrete  footpaths  iii  situ,  construction  of  reinforced  con- 
crete tar  .storage  tank,  and  for  ordinary  concrete  work  in  place  of  blue- 
stone  screenings,  where  its  rugged  surfaces  make  it  strong  in  resisting  ten- 
sional  stresses.  Little  use  has  as  vet  been  made  of  the  mortar  mill, 
though  in  England  m.ortar  made  from  grinding  clinker  is  one  of  the  most 
valuable  by-products,  and  finds  a  ready  sale  to  builders.  It  is  stronger 
than  ordinary  mortar,  the  reason  being  that  it  is  finely  ground,  thoroughly 
mixed,  and  already  contains  a  considerable  percentage  of  lime.  It  per- 
tains more  to  the  character  of  cement  mortar  than  that  made  from  ordi- 
nary sand  and  lime. 

Still  another  and  profitable  method  of  utilizing  the  clinker  is  in  the 
manufacture  of  clinker  bricks,  compcsed  of  clinker  sand,  and  a  10  to  15 
per  cent,  addition  of  hydraulic  lime.  This  method  of  utilizing  the  clinker 
is  adopted  in  Germany  and  in  some  instances  in  England,  and  the  bricks 
when  made  Avith  a  10  per  cent,  addition  of  lime,  and  properly  seasoned, 
are  stated  to  be  50  per  cent,  stronger  than  ordinary  bricks,  but  owing  to 
their  colour  they  are  only  suitable  for  internal  walls. 

Old  Tins. — In  this  country  the  large  quantity  of  old  cans  and  tins, 
ranging  from  sardine  tins  to  baths  and  tubs,  contained  in  the  refuse,  is  a 
source  of  trouble.  In  Prahran,  the  quantity  collected  will  be,  in  round 
figures,   50  tons  per  annum. 

Hitherto  the  clean  tins,  after  being  compressed  beneath  the  steam 
roller,  have  been  bagged  and  sold  to  a  marine  dealer,  but  the  revenue 
received  from  this  source  does  little  more  than  pay  for  the  trouble  of 
sorting  and  bundling.  They  are  then  shipped  to  Germany,  where,  after 
treatment,  the  galvanizing  is  removed,  solder  recovered,  and  the  clean 
iron   used   for  commercial   purposes. 
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Bottles. — Considerable  quantities  of  bottles  also  reach  the  destructor ; 
these  are  collected  and  sold.  A  small  plant,  to  subject  the  bottles  to 
disinfection  by  steam,   is  to  be  erected  at  an  earlv   date. 

Steam  Disinfector. — Infected  bedding  aaid  clothing  is  now  burned  in 
the  furnaces,  but  it  is  proposed  to  instal  a  steam  disinfector  of  the  Wash- 
ington Lyons,  or  other  suitable  type,  suitable  accommodation  having  been 
provided  for  such  an  apparatus. 

C oncluding  Remarks. — In  England,  opposition  to  the  erection  cf 
refuse  destructors  was  long  sustained,  but  in  later  vears  this  prejudice 
is  dying  out,  and  the  more  progressive  communities  have  begun  to  consider 
the  destructor  as  a  necessary  sanitary  adjunct. 

In  a  country  where  little  is  known  regarding  refuse  destructors,  it 
was  scarcely  to  be  expected  that  there  would  be  no  opposition  to  the 
Prahran  installation.  The  garbage  tip  had  long  been  a  familiar  feature 
in  Melbourne  and  suburbs.  The  population  had  grown  up  with  them 
until  thev  had  almost  come  to  look  upon  them  as  old  friends  whose 
"  failings  even  leaned  to  virtue's  .side."  ]Many  who  would  philosophic- 
ally behold  the  accumulating  pile  of  refuse  at  the  tip  undergoing  the 
process  of  slow  fermentation,  object  in  most  forcible  language  to  the 
operation  of  a  destructor.  Should  its  chimney  emit  a  light  vapour,  it  is 
described  as  belching  forth  volumes  of  nauseating  smoke,  and  the  particles 
of  soot  and  carbon  given  forth  by  passing  trains,  and  from  factories,  or 
domestic  chimneys,  are  at  once  placed  to  the  credit  or  discredit  of  the 
destructor,  in  whose  flues  not  a  particle  of  soot  is  to  be  found.  The 
old  insanitary  high  refuse  carts  passed  the  citizens'  doors  to  the  tip  un- 
heeded, but  the  neat,  modern,  low-bodied  carts,  introduced  by  the  Coun- 
cil, designed  with  tight-fitting  metal  covers  and  set  low  on  the  axle,  are 
vehemently  objected  to  because  their  destination  is  the  destructor,  instead 
of  the  tip.  They  are  unsightly,  insanitary,  and  noisy,  though  mounted 
on  springs  with  the  express  purpose  of  reducing  noise.  The  exhaust  and 
waste  steam  issuing  from  the  boilers,  which  are  fed  with  Yan  \ean 
water,  is  said  to  emit  a  horrible  smell,  because  these  boilers  are  heated  by 
destructor  furnaces. 

According  to  the  late  Lord  Kelvin  and  Professor  Barr,  when  reporting 
on  the  Powderhall  Destructor,  Edinburgh,  "  the  whitish  smoke  given  off 
from  the  chimney,"  in  their  opinion,  "consisted  largely,  if  not  entirely, 
of  vapour  produced  by  the  re-combination  of  the  elements  of  the  decom- 
posed steam  from  the  jets,   and  from  the  wet  materials  treated." 

Needless  to  say,  the  great  majority  of  the  complaints  have,  on  investi- 
gation, been  found  to  be  without  foundation.  One  complaint  was  actu- 
ally made  regarding  the  smell  before  the  furnaces  were  at  work  or  any 
refuse  had  been  delivered  at  the  destructor.  Others  hav-e  been  made 
regarding  smells  on  Sundays,  though,  under  no  circumstances,  has  there 
been  any  refuse  remaining  over  from  Saturday  evening.  But  in  some  the 
imagination  is  vivid,   and  prejudice  dies   hard  with  the  majority. 
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PROPOSALS   OF    THE    INTERNATIONAL   STATISTICAL 

INSTITUTE   REGARDING  THE   STATISTICS   OF 

TUBERCULOSIS. 

G.    H.    Knibbs,    F.S.S.,    F.R.A.S.. 
Statistician  to  the  Commonwealth  of  Australia. 


With  the  growth  of  medical  science,  the  desirability  of  accurately 
knowing  the  incidence  of  tubercular  diseases  on  the  human  race  has  come 
more  clearly  into  con^ciousness.  Dr.  Bertillon,  the  distinguished  Chief 
of  the  Statistical  Bureau  of  Paris,  whose  labours,  with  those  of  Dr.  Farr 
and  others,  in  securing  the  adoption  of  an  international  nomenclature  are 
well  known,  and  Dr.  Lexis,  Professor  in  the  University  of  Gottingen, 
reported  on  the  matter  at  the  last  Congress  of  the  International  Institute 
of  Statistics,  viz.,  the  Conference  held  in  Copenhagen  in  August,  1907, 
in  conformity  with  a  resolution  adopted  by  the  previous  Congress  held 
in  London,  in  1905. 

The  reports  contain  a  full  record  of  the  two  papers,  as  well  as  of  the 
other  contributions  to  the  discussion  of  the  question.* 

Dr.  Bertillon's  report  outlines  a  definite  scheme  for  the  collection  of 
the  necessary  statistics,  and  I  give,  therefore,  as  an  appendix  to  this 
paper,   a  translation  i)i  extejiso  of  his  report. 

Here  I  shall  merely  briefly  summarize  his  proposals,  indicate  also 
the  purport  of  the  paper  by  Professor  Dr.  W.  Lexis  upon  the  Statistics 
of  Tuberculosist,  and  refer  to  the  more  important  matters  brought  out  in 
the  discussion. 

Initially  it  mav  be  remarked,  that  an  adequate  statistic  of  tuberculosis 
would  furnish  not  only  the  distribution  according  to  sex  and  age  of  the 
population,  but  also  for  each  sex  the  variations  in  the  characteristics  of 
the  duration  of  the  disease  w^ien  it  commences  at  different  ages. 

According  to  Bertillon  two  main  questions  have  to  be  considered, 
viz.  :  — 

{a)  The  frequency  of  tuberculosis  per  100,000  of  population;  and 
{b)  Observation   as   to   what   becomes   of  tuberculous   patients;  the 
complications  presented  by  them ;  the  duration  and  termina- 
tion of  the  disease. 

In  regard  to  {a)  it  is  evident  that  the  frequency  of  tuberculosis  must 
be  expressed  by  a  fraction,  of  which  the  numerator  is  the  number  of 
cases  observed,'  while  the  denominator  is  the  total  number  of  persons, 
healthy  and  diseased,  from  whom  the  cases  observed  have  been  recruited. 
The  requirements  are  therefore  (i.)  nosological  statistics,  and  (ii.)  facts 
obtained  at  a  census.  It  is  essential  that  the  calculation  should  refer  to 
a  definite  collectivity  of  persons,  such  as  the  people  of  a  country,  a  city, 
a  village,  a  military  establishment,  a  prison,  a  friendlv  society,  a  rail- 
wav  companv,  in  short,  to  some  aggregation  of  persons  of  whom  not  onlv 
the  number  of  patients  and  of  deaths  is  known,  but  also  the  number  of 
healthy  individuals  from  whom  those  patients  and  deceased  persons  have 
been  recruited. 

The  following  general  rules  are  laid  down:  — 

As  morbidity  statistics  are  available  only  in  very  rare  cases,  recourse 
must  be  had  to  mortalitv  statistics. 


•  .See  Bulletin  i^e  Vlnxtitut  Internntionnl  fie  StatMique,  tome  xvii.,  1908,  Ire  partie,  pajres  50-66,  and 
l.i9-160:  2nf1  partie,  pajjes  3»-10»,  and  pa^es  20*-28». 

t  Ziir  Statistik  der  Tuberkulose.     Ibid,  2nd  partie,  paj;e9  20«-28". 
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The  statistics  should  not  be  limited  to  cases  described  as  tuberculosis, 
but  should  take  note  of  those  diseases  which  lie  in  the  borderland  of 
tuberculosis,  and  which  mav  have  some  bearing  on  the  question,  viz.,  in 
the  abridged  classification,   the  following  numbers  : — 

13 — Tuberculosis  of  lungs. 
14 — Tuberculosis   of   meninges. 

15— Other  forms  of  tuberculosis,   which  in  the  detailed  classifica- 
tion includes — 

Tuberculosis  of  larynx. 

Tuberculosis  of  peritonaeum. 

Pott's  disease. 

Cold  abscess  and  symptomatic  abscess. 

White  swellings. 

/Tuberculosis  of  other  organs. 

General  tuberculosis. 

17 — -Simple  meningitis. 
21 — Chronic  bronchitis. 
34.   Other  diseases. 

35 — Unspecified  or  ill-defined  diseases. 

Bertillon  points  out  the  necessity  of  the  distinction  of  ages,  and  quotes 
examples  of  different  classifications  made  in  various  French  cities.  These 
are  given  in  the  appendix,  and  need  not  be  here  enlarged  upon — they  are 
in  any  case  not  applicable  to  circumstances  where  the  classification  is 
made  in  one  central  bureau,  as  it  is  in  the  Commonwealth.  Incidentally 
it  may  be  said  w-e  are  in  a  better  position  in  regard  to  dealing  systemati- 
cally Avith  the  matter  than  are  the  P'rench  authorities. 

In  regard  to  (b),  the  second  question,  recourse  must  be  had  to  the 
statistics  of  hospitals  and  of  sanatoria.  A  plan  is  suggested  under 
which  each  hospital  patient  would  become  the  subject  of  a  short  pathologi- 
cal notice  to  be  sent  to  some  central  authority.  If  the  patient  should 
subsequently  apply  for  re-admission  this  central  authority  would  furnish 
the  hospital  management  with  his  pathological  history,  so  that  there  would 
be  no  necessity  to  ask  him  for  it,  a  proceeding  which  is  always  unsatis- 
factory in  view  of  the  fact  that  the  patient  generally  knows  very  little 
about  the  pathology  of  his  case.  Bertillon  is  afraid  that  the  stumbling 
block  in  the  way  of  this  plan  will  be  the  general  objection  hospital 
doctors  have  to  writing,  and  he  cites  as  a  proof  of  this  statement,  the 
fact  that,  in  his  country  death  certificates  coming  from  hospitals  are  more 
often  defective  than  those  filled  in  by  private  practitioners.  Without 
admitting  that  this  applies  equally  to  Australia,  it  may  be  mentioned  that 
there  is  evidently  room  for  an  improvement  in  the  certificates  from  some 
of  the  hospitals. 

As  to  statistics  of  sanatoria,  Bertillon  suggests  three  sets  of  tabula- 
tion forms,  and  insists  that  the  minimum  requirements  are  the  obtaining 
of  the  following  information: — - 

1.  In  every   100    patients  who    left  the    sanatorium    (after   having 

resided  there  for  such  and  such  a  time),  how  manv  were 
there  who  left  with  no  lesions,  how  many  with  diminished 
lesions,  how  many  with  stationary  lesions,  and  how  many 
with  aggravated  lesions  ? 

2.  Among  100  patients  who  left  the  sanatorium  mider  certain  con- 

ditions (lesions  none,  diminished,  stationary,  or  aggravated), 
how  many  were  in  any  one  of  these  conditions  one  or  two 
vears  after  having  left  ? 
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The  suggestod    lYiiiiis  an.-  shown    in   llic  a])i)t'ndix. 

Lexis  in  his  report  deals  mainly  with  statistics  of  tuberculosis  in 
Germany,  and  shows  how  thr  number  of  cases  has  decreased  during  the 
lasl  thirt\  years.  To  support  liis  argument  hv  api)ends  a  number  of 
tables,  showing  iioth  the  general  death  rates  aixl  tlit-  death  rate  from 
pulmonar\    tulx-rculosis   tor  a   number  of  \ears. 

The  report  contains  information  as  to  German  sanatoria,  which  were 
established  in  the  first  instance  b\  Institutions  for  Invalidit\  Assurance, 
then  by  Communes,  Districts,  Sick  Benefit  Societies,  Benevolent  Societies, 
and  finallv  by  private  persons. 

The  rei^ort  also  contains  suggestions  as  to  how  certain  questions  might 
be  asked  so  as  to  obtain  particulars  to  elucidate  the  (juestions  of  infection 
and  heredity  ;  on  the  other  hand,  Texis  does  not  think  compulsorv  isola- 
tion possible,  and  he  is  not  even  in  favour  of  compulsor\  notification  of 
cases  of  tuberculosis. 

Both  these  reports  were  presented  in  the  first  instance  to  the  first 
section  of  the  Congress,  \i/...  that  of  demography,  which  after  discussion 
adopted  the   following   resolutions  unanimouslv  :  — 

1.  To  submit  the  points  in  dispute  (chieflv  concerning  what  should 

be  included  or  excluded)  to  a  special  committee. 

2.  To   adopt    Bertillon's   report. 

3.  To  aj)point  certain  gentlemen  to  this  coniniittee,   and  to  appoint 

Bertillon  to  report  to  the  General   Assembly. 

This  report  practicallv  containing  Bertillon's  propositions  as  T  have 
just  sp)ecified  them,  was  adopted  bv  the  General  Assembly  and  the  Com- 
mittee on  Tuberculosis,  appointed  in  London  in  1905.  was  further  charged 
with  the  studv  of  the  questions  raised  by  Lexis  as  to  what  part  heredity 
and  contagion  take  in  the  propagation  of  tuberculosis. 

A  further  report  may,  therefore,  be  expected  to  be  made  to  the  Con- 
gress,  which  will   meet  in   Paris  in   1909. 


APPENDIX    A. 


{Translation   of   Dr.    Bertillon  s   Report.) 

STATISTICS   RELATIVE    TO   TUBERCULOSIS    IX    TOWNS,    IN 
THE  COUNTRY,  AND  IX   SAXATORIA. 

Dr.  Jacques  Bertillon,  Chief  of  the  Statistical  Department  of  the 

City  of   Paris. 

The  Division  of  the  Subject. 

Statistics  of  tuberculosis  are  of  use  in  two  important  inquiries,  viz.  :  — 

(a)  In  ascertaining  the  frequency  of  tuberculosis,  that  is  to  say,  in 

determining   the   following    relation,    vi/.  : — "  Amongst,    .say, 
100,000  persons,   how  many  are  affected  by  tuberculo.sis." 

(b)  In  ascertaining  what  liecomes  of  tul>erculous  per.sons  ;  the  com- 

plications  presented,   the   duration   of   their   illness,    and   its 

end. 

In  order  to  calculate  the  frequency,  it  is  necessary  to  have: — (i)  The 

numerator  of  the   fraction,   that  is  to  sav,   the  number     of     tuberculous 

people  ob.served,  and  (2)  the  denominator  of  the  fraction,  that  is  to  say, 

the    number   of    healthy    or   unhealthy    persons    from    amongst    whom    the 
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tuberculous    persons    observed    \vere    recruited,    which    amounts    to    sa\  ing. 
that  not  only  nosological  statistics,  but  also  a  census  are  requisite. 

This  frequency  can,  therefore,  be  calculated  only  for  a  definite  col- 
lection, such  as  a  country,  a  town,  a  village,  military  establishments, 
penitentiaries,  &c.,  or  even  (but  w-ith  more  difficulty)  for  administrations 
such  as  benefit  societies,  railway  companies,  &c. ,  for  which  are  known, 
not  only  the  number  of  patients  or  of  deaths,  but  also  the  number  of 
healthy  persons  from  amongst  whom  these  patients  or  these  deceased  per 
sons  were  recruited. 

On  the  other  hand  a  hospital,  a  sanatorium,  &c.,  can  in  no  way  help 
in  ascertaining  the  frequency  of  tuberculosis,  for  the  population  from 
whom  their  patients  are  derived  is  of  course  undetermined  and  unknown. 

But  a  hospital,  a  sanatorium,  &c.,  are  of  use  in  calculating  all  or 
part  of  the  information  specified  above  under  section  B. 

These  two  sorts  of  statistics  should  be  compiled  on  wholly  different 
forms.  As  sanatoria  are  new  institutions  (in  which  so  far  defective 
traditions  do  not  exist),  and  as  correct  statistics  in  connexion  therewith 
are  especially  necessary  for  determining  the  degree  of  utility  of  such 
establishments,  it  is  necessary  to  be  specially  insistent  as  to  the  statistical 
forms   which  they   ought  to  adopt. 

A. — Statistics  for  the  Purpose  of  Ascertaining  the  Frequency  of 

Tuberculosis. 

General  Rules. 

The  statistics  of  the  patients  can  be  used  only  in  somewhat  rare  cases, 
such  as,  the  examination  of  conscripts,  the  medical  statistics  of  the  armv, 
penitentiary  statistics,  in  short  where  it  is  certain  on  the  one  hand  that  no 
case  has  escaped  statistical  record,  and  on  the  other  there  is  no  double 
record  For  a  town  or  a  country,  these  instances  would  naturally  be  much 
more  rare. 

It  is  consequentlv  with  the  statistics  of  death  that  we  shall  chiefly 
concern  oursehes. 

It  would  be  a  mistake  to  limit  statistical  researches  to  tuberculosis. 
Tables  should  be  used  in  which  all  deaths  have  been  classed  according 
to  their  causes.  Unless  this  be  done,  it  is  to  be  feared,  that  for  some 
reason,  a  portion,  more  or  less  important  of  the  deaths  may  have  been 
omitted  from  the  statistics  of  tuberculosis. 

The  nomenclature  should  therefore  be  made  in  such  a  manner  as  to 
enable  one  to  estimate  the  frequency  of  diseases  which  are  somewhat 
similar  to  tuberculosis,  and  which  are  frequentlv  confounded  intentionallv 
or  otherwise  with  it ;  such  and  particularly  as  simple  meningitis  or  chronic 
bronchitis,  to  mention  onl\  the  principal  ones.  The  international  nomen- 
clatures, established  in  1900.  by  a  commission  composed  of  official  dele- 
gates from  26  different  countries,  respond  to  this  requirement  even  in  its 
abridged  form,  containing  only  thirty-six  headings.  "This  nomenclature 
has  the  further  advantage  of  being  used  bv  twenty-two  different  countries 
and  of  giving   for  them  results  which   are  completelv   comparable. 

In  this  abridged  nomenclature,  the  headings  which  relate  to  tubercu- 
losis  are  the   following:  — 

No.  of  Heading. 

13.  Tuberculosis  of  the  lungs. 

14.  Tuberculosis  of  the  meninges. 


180 

15-  Otlior  tulx-'iouloses.  This  heading  is  thus  subdivided  in  the 
detailed  nomenclature: — Tuberculosis  of  the  larynx,  abdo- 
minal tuberculosis  (of  the  peritonaeum),  Pott's  disease,  cold 
abscess  and  symptomatic  abscess,  white  swellings,  tubercu- 
losis of  other  organs,   general   abscess  tuberculosis. 

17.   Simple  meningitis. 

21.  Chronic  bronchitis. 

22.  Other  diseases. 

35.   Diseases   unknown  or  ill-defined. 

The  designation  "Tuberculosis  of  the  lungs"  must  never  be  omitted 
nor  replaced  by  the  general  designation  of  tuberculosis  of  which  the  mean- 
ing is  a  great  deal  t(.x>  vague  and  variable,  since  it  has  a  tendency  to  con- 
tinual extension.  Until  1904  it  was  the  only  one  which  figured  in  the 
nomenclature  of  the  Royal  Bureau  of  Prussia.  (Since  1905  this  head- 
ing has  been  subdivided.)  This  imperfection  may  be  perceived  bv  com- 
paring the  figures  published  by  the  Royal  Bureau  for  the  large  cities  of  the 
kingdom  with  those  of  the  municipal  statistics  of  these  same  cities,  statistics 
which  are,  both,  very  extensively  elaborated.  In  this  way  it  may  be  seen 
that  one  of  the  returns  regards  as  tuberculosis  diseases  which  the  other 
does  not  so  regard.  Pulmonary  phthisis  is  a  disease,  little  better  defined. 
Besides  its  great  frequency,  its  altogether  special  gravity,  and  the  danger 
of  contagion,  which  it  presents  in  a  very  high  degree,  amply  justify  its 
being  shown  separatelv.  Tt  is,  therefore,  important  to  specify  it,  even  in 
the  most  abridged  nomenclature. 

The  headings  "  Tuberculosis  of  the  meninges  "  and  "  Simple  men- 
ingitis" are  both  verv  useful,  for  it  is  difficult  to  distinguish  these  diseases 
from  each  other ;  this  is  noticed  in  reviewing  the  figures  concerning  men- 
■  ingitis  supposed  to  be  simple,  in  children  ;  verv  high  figures  are  alwavs 
found,  though  "  tubercular  meningitis  "  is  by  far  the  more  frequent  with 
them.  It  is,  therefore,  necessary  that  these  two  headings  should  exist, 
otherwise  the  total  number  of  deaths  from  meninigitis  (tubercular  or  not) 
would  not  be  known,  and  moreover,  there  would  be  no  means  of  estimating 
the  total  number  of  tubercular  persons. 

An  analogous  remark  mav  be  applied  to  peritonitis,  but  this  disease 
is  not  frequentlv  sufficiently  tuberculous  to  lessen  to  a  serious  extent  the 
figures  relating  to  tuberculosis. 

The  heading  "  other  diseases  "  and  especially  that  of  "  unknown 
diseases  "  are  very  important  in  order  to  enable  the  value  of  the  return 
to  be  estimated.  If  the  detailed  international  nomenclature  is  used,  the 
heading  "  other  diseases  "  should  be  almost  blank,  with  the  abridged 
nomenclature;  however,  it  will  contain  on  the  contrary  about  a  fifth  of 
the  number  of  deaths;  if  it  contained  a  much  greater  proportion,  it  would 
be  necessary  to  find  out  why.  The  designation  "  unknown  diseases  "  is 
far  more  important;  if  it  presents  high  figures,  the  statistics  are  known 
to.  be  incomplete.  J 

X  The  Interiuational  non)en(;latnre  has  yet  another  a<l\  antaf,'e  ;  the  Commission  who  drew  it  up  has 
flefinwl  ven-  clearly  the  meanin^r  of  each  desig-nation.  hv  ennnieratin','  the  diseases  which  form  part  of  each 
one  of  then').  This  jrives  trreat  preciseness  to  statistics.  For  instance,  it  miirht  be  asked  whcic  oiiu'ht 
death  certificates  boarinfr'the  name  "  Tuberculosis  "  without  aii.\  eNplanatioii  be  classed.  Is  it  under  the 
designation  "  fJeneral  tuberculosis  "  or  under  "  Tuberculosis  of  the  lumrs  "  ?  The  Commission  decided  on 
the  latter.  This  is  verv  imiwrtant,  for  in  indl,  for  example,  out  of  10,08')  deaths  from  phthisis  which  took 
place  in  Paris,  there  were  811  from  "Tuberculosis"  without  ejiithet.  Hefore  1!K)1,  French  towns  counted 
these  deaths  under  the  desij^nation  "General  tuberculosis";  since  1001,  they  have  conformed  with 
the  decision  of  the  Commission  for  at  least  this  was  prescribed  for  them).  This  is  a  fact  which  must  he 
noted  when  one  wants  to  know  if  pulmonary  tuberculosis  is  incrcasinj,'  or  dimii.ishinff  in  frequency  in  the 
French  towns.  For  most  countries  these  details  were  not  determined,  or  at  least  were  not  published  ; 
they  have,  however,  their  importance. 
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Distinction  According  to  Age. — This  distinction,  always  necessary  in 
human  statistics,  i's  essential  in  nosological  statistics,  and  especially  in 
statistics  of  tuberculosis.  Here  is  an  example:  During  the  period  1891- 
1900,  the  city  of  Bordeaux  had  an  average  of  250  deaths  from  phthisis 
per  annum  per  100,000  inhabitants,  and  the  town  of  Dunkirk  254,  the 
figures  being  just  about  equal ;  however  the  true  frequency  of  this  disease 
is  obviously  different  in  these  two  towns.  This  is  seen  if  the  comparison 
is  made  according  to  age. 

Number  of  Deaths  per  annum  from  Pulmonary  Phthisis  per  100,000 
inhabitants   of   each   age   {i8gi-igoo). 


Age. 


0 — 1  year 

1-19  years 
20-39       „ 
40-59      „ 
60  years  and  over 
Per  100,000  inhabitants  of  all  ages 


Bordeaux. 


53 
135 
290 
299 
220 
250 


Dunkirk. 


158 
89 
380 
366 
244 
254 


It  is  seen  that  at  nearly  all  ages,  and  especially  at  the  ages  particu- 
larly exposed  to  phthisis,  Dunkirk  is  more  affected  than  Bordeaux,  yet 
the  figures  on  the  whole  are  almost  identical.  This  holds  especially  in 
the  case  of  Dunkirk,  which  has  far  more  children  than  Bordeaux,  with 
equal  population,  but  it  is  known  (and  it  is.  seen  in  our  table)  that  the 
children  are  phthisical  less  frequently  than  the  adults.  § 

The  distinction,  according  to  age,  has  also  another  great  utility  :  it 
permits  the  estimation  of  the  number  of  deaths  from  meningitis  supposed 
simple  and  especially  of  those  from  supposed  chronic  bronchitis,  which 
must  be  added  to  the  deaths  from  tuberculosis. 

For  example,  we  have  for  the  town  of  Lorient,  the  following  improb- 
able figures :  — ■ 


Ases. 


1-19  years 
20-39       „ 
40-59       „ 
60  years  and  over 


Lorient. 

Average  of  the 
French  Towns  of 
more  than  30,000 
inhabitants. 

56 
211 
514 
352 

12 

22 

76 

501 

If  the  two  columns  are  comparable,  it  will  be  seen  that  only  the  last 
is  probable  for  Lorient.  It  is  not  admissible  to  suppose  that  in  that 
town  chronic  bronchitis  should  be  more  frequent  from  40  to  60  years 
after  that  age.  It  is  evident  that  the  doctors  in  that  town  (in  Lorient 
it  is  the  attending  doctors  who  give  the  death  certificates,  and  they  endea- 
^•our,  not  without  reason,  to  humour  their  clients)  are  accustomed  to  dis- 
guise the  redoubtable  word  "  phthisis  "  by  employing  the  euphemism 
"  chronic  bronchitis." 

The  municipal  officials,  who  summarise  these  diagnoses,  are  quite 
right  in  classing  them  under  the  heading  "chronic  bronchitis,"  for  they 
are  required,  strictly,  to  say  ^vhat  is  declared,  without  adding  anything 
from  their  imagination.     But,  when  we  studv  the  retums  of  the  town  of 


_  §  It  must  be  recognised  that  in  most  of  the  towns,  the  frequency  of  phthi'sis,  even 
without  age  distinction,  gives  a  useful  indication.  The  age  distinction  is  very 
useful,  but  it  is  not  sufficient  to  make  a  return  unworthy  of  all  credit. 
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Loriont,  we  are  not  l)Ound  to  the  same  reserve,  ami  we  should  concern 
our.seives  only  about  making  the  most  reasonable  use  of  the  figures.  We 
mav,  therefore,  permit  ourselves  to  make  a  table  analogous  to  the  follow- 
one :  — 

i\'iinibcr  of  Deaths  per  loo.ooo,  Years  of  Life  at  each  Age  (1891-1900). 


French 
Towns. 


mg 


Age. 


1-19  years 
20-39       „ 
40-59       „ 
CO  and  over 


Phthisis. 


a 

137 
397 
400 
210 


Lorient. 

French 
Towns. 

Lorient. 

Difference 

Most 

Chronic 
Bronchitis 

in  columns 

probable 

Plithisis 
declarations 

Chronic 

c  and  d. 

No.  of 
Phthisis 

made. 

declarations 
made. 

Broncliitls. 

cases. 
Total  of 
columns 
6  aud  e. 

h 

c 

d 

e 

f 

53 

56 

12 

44 

97 

166 

211 

22 

189 

355 

135 

514 

76 

438 

573 

17 

352 

501 

— 

17 

The  column  /  is  evidentl}"  only  an  estimate,  but  it  shows  that 
Lorient,  far  from  being  a  town  in  which  phthisis  is  rare  (this  is  wh'at 
column  b  compared  with  column  a  would  make  us  believe)  takes  its  place 
on  about  the  same  level  as  other  towns. 

And  yet,  out  of  the  911  deaths  attributed  to  chronic  bronchitis  by 
the  doctors  of  Lorient,  in  ten  years,  there  are  only  600  which  have  been, 
as  in  column  /  above,  considered  as  having  been  due  to  phthisis. 

But  it  is  not  sufficient  that  the  figures  for  chronic  bronchitis  be  high 
for  us  to  make  this  sort  of  correction  ;  it  is  necessary,  besides,  that  it  be 
the  adult  ages  which  increase  the  figures.  Thus,  for  Roubaix,  for 
example,  it  would  not  be  \varranted  in  spite  of  the  large  figures  concern- 
ing chronic  bronchitis. 

X umber  of  Deaths  frofu  Chronic  Bronchitis  per   100,000,  Years  of  Life 

at  each  Age  {i8gi-igoo). 


Age. 


1-19  years 
20-39       „ 
40-59       „ 
60  years  and  over 


French  Towns  of 

Roubaix. 

over  30,000 

inhabitants. 

18 

12 

19 

22 

127 

76 

887 

501 

The  figures  for  Roubaix  are  certainlv  very  high,  but  the  last  (60  years 
and  over)  can  hardlv  be  increased  by  phthisis,  and  shows  really  tWat 
chronic  bronchitis  is  frequent  in  that  town.  Further,  the  figures  increase 
legularlv  from  infanc\-  to  old  age,  remaining  fairly  even  to  the  average 
curve.  This  leads  one  to  believe  that  the  great  majority  of  cases  are  of 
reallv  true  chronic  bronchitis. 

It  is  the  study  of  mortalitv.  according  to  age,  which  guides  us  in  such 
estimates,  and  this  should  never  be  overlooked  in  a  statistical  study  of 
tuberculosis,  for  by  it  we  are  enabled  to  critici.se  the  figures  and  saved 
from  accepting  them  too  implicitly. 

Other  authorities  resolve  this  question  very  speedily ;  they  do  not 
hesitate  (especially  when  the  argument  which  they  uphold  happens  to  be 
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strengthened)   to  add   in   bulk   all   the   deaths   from  chronic   bronchitis   to 
phthisis,   as.  if  chronic  bronchitis  did  not  exist  in  nature. 

This   summary   proceeding  should   not  be  allowed. 

Concerning  the  necessity  of  a  Census. — All  the  figures  of  deaths  should 
be  compared  with  those  of  the  living  jjeople  who  furnished  them.  This 
means  that  the  taking  of  the  census  should  present  the  same  distinction 
as  we  have  required  for  death  statistics. 

Tor  instance,  in  towns,  it  is  indispensable  that  the  ages  of  the  inhabi- 
tants be  distinguished  in  the  census,  in  order  that  the  nosological  statistics 
can  be  utilized.  The  French  census  of  1901  unfortunately  missed  this 
point  (except  Paris),  it  distinguishes  the  ages  for  each  department,  but 
not  for  each  town.  This  regrettable  omission  (which  did  not  exist  pre- 
\iously)  w'as  amended  in  1906. 

If  the  death  return  distinguishes  the  occupations,  it  must  also  dis- 
tinguish the  ages  in  each  occupation.  It  is  also  necessar\  that  the  census 
should  make  this  double  distinction.  It  is  the  latter  which  lately  enabled 
Mr.  William  Farr,  and  still  more  lately,  his  distinguished  successors, 
Messrs.  Ogle  and  Tatham,  to  make  their  admirable  studies  on  the  causes 
of  death  according  to  occupation,  and  especiallv  to  consider  the  dis- 
astrous influence  of  alcoholism  on  tuberculosis,   &c. 

JJrhan   Statistics. 

It  is  especially  in  towns  that  the  returns  are  made  of  the  causes  ol 
deaths. 

Strictly  all  the  deaths  ascertained  in  a  communal  jurisdiction  should 
be  counted,  no  matter  Avhence  derived  (decision  of  the  Statistical  Congres.s 
of  Budapest,  1876).  However,  the  International  Institute  of  Statistics 
has  admitted  more  recently  (1891)  that  the  deaths  of  persons  living  out 
of  the  city,  who  came  to  the  hospitals  in  the  citv  to  be  treated,  should 
be  counted  separately. 

But  when  phthisical  people,  on  the  contrary,  leave  the  town  to  be 
treated  elsewhere,  they  cannot  as  a  rule  be  connected  with  the  returns  of 
that  town.  We  do  it,  however,  in  so  far  as  the  suburban  townships  of 
the  Department  of  Seine  are  concerned ;  we  return  to  them  the  deaths 
which  occurred  amongst  the  patients  whom  they  sent  to  the  hospitals  in 
Paris. 

In  most  of  the  towns,  this  cannot  be  done.  These  are,  most  often, 
but  details.  As  there  are  but  few  towns  which  do  not  receive  in  their 
hospitals  patients  from  outside,  comparisons  as  betw^een  towns  are  but 
little  modified  by  it.  Likewise,  there  are  hardly  any  towns  which  i^o 
not  send  out  a  certain  number  of  phthisical  persons.  The  figures,  how- 
ever, furnished  from  towns  where  phthisical  people  resort  from  all  parts 
of  the  world,  constituting  a  sort  of  local  industry,  may  be  accepted  less 
readily. 

The  statistics  of  French  towns  have  sometimes  been  the  subject  of 
unfair  criticisms  and  allegations  without  any  proof.  Wishing  to  satisfv 
myself  as  to  the  value  of  these  criticisms,  I  verified  on  the  spot  the 
statistics  elaborated  by  about  twenty  of  them  (mostly  Breton,  that  is  to 
say,  those  more  badly  worked  out).  I  had  the  death  certificates  from 
which  these  statistics  are  derived,  brought  to  me,  and  I  redid  the  work 
myself  for  a  period  taken  at  random.  I  was  nearly  always  satisfied 
with  the  sinceritv  and  truth  of  the  work  (except  in  two  cases,  but  I  have 
since  noticed  that  the  Minister  of  the  Interior  himself  pointed  out  that  the 
statistics  of  these  two  towns  were  only  mediocre). 

For  other  towns,    I   compared   the   returns   published   bv   the   adminis- 
tration   with    others    worked    out    by    private    individuals;    the    differences 


were  very  small,  and  simply  pro\e(l  that  each  of  the  returns,  which  I  was 
comparing,  had  been  tlie  object  of  a  special  inquiry.  It  can  thus  be 
afHrmed  that  the  returns  jniblished  in  the  sanitary  statistics  of  the  French 
towns.  j)ublished  by  the  Minister  of  the  Interior,  are  the  exact  numerical 
translation  of  the  declarations  made  bv  the  doctors,  and  that  these  declara- 
tions themselves  are  general) v  conscientious. 

This  conclusion  should  not  prevent  the  statistician  who  makes  use  of 
these  figures  from  examining  them  and  judging  them,  as  indicated  above 
by  me,  for  the  town  of  Lorient,  for  instance. 

Cou7itry  Statistics. 

This  branch  of  statistics  has  just  been  organized  in  France.  Up  to 
the  present  the  number  of  deaths  from  tuljerculosis  is  absolutely  unknown. 
The  figure  of  150,000,  which  is  often  quoted,  is  imaginary,  in  my  opinion 
it  is  probably  \erv  much  exaggerated. 

In  a  great  number  of  countries  the  death  statistics  are  spread  out  over 
the  whole  territory.  The  means  by  which  this  may  be  done  in  France  is 
being  studied. 

It  is  probable  that  the  cause  of  death  will  always  be  less  well  deter- 
mined in  the  country  than  in  the  towns.  It  will,  therefore,  always  be 
of  interest  to  maintain  the  satistics  of  towns,  and  especially  those  of  the 
principal  towns. 

B. — Statistics  which  cannot  be  Accompanied  by  a  Census. 

Hospital  Statistics. 

The  hospital  statistics  cannot  give  us  any  information  on  the  frequ- 
ency of  tuberculosis,  because  light  cannot  be  thrown  on  them  by  a  census. 

The  difficulty  of  following  tubercular  cases  once  they  have  left  the 
hospital  explains  why  the  hospitals  are  not  able  to  furnish  information 
on  the  progress,  duration,  and  termination  of  the  disease. 

This  could  be  acquired  if  each  patient,  without  exception,  was  made 
the  subject  of  an  observation,  as  short  as  one  might  wish;  this  could  then 
be  sent  to  the  centre  for  record  and  classification. 

When  the  patient  returned  toi  the  hospital,  instead  of  asking  him 
about  his  pathological  antecedents,  they  could  be  asked  for  (by  tele- 
phone, for  example),  at  the  centres,  and  his  hospital  history,  precise,  exact, 
and  complete  would  then  be  to  hand.  This  would  be  better,  of  course, 
than  asking  if  he  had  had  scurf  in  his  hair,  or  other  similar  questions. 

Unfortunately,  the  hospital  doctors  do  not  like  writing.  In  Paris 
(as  in  other  large  foreign  towns,  as  I  have  been  told  bv  my  foreign  col- 
leagues) the  bulletins  of  deaths,  which  thev  send  for  the  general  statistics 
of  the  town,  are  far  oftener  more  careless  than  those  of  town  doctors. 

Sanatorium  Statistics. 

The  least  that  can  be  asked  of  sanatorium  statistics  is  that  they  should 
admit  of  the  calculation  of  the  following  proportional  result: — "Out  of 
100  patients  who  have  resided  at  the  sanatorium  during  such  and  such  0 
period,  how  manv  left  with  no  lesion  or  with  attenuated  or  stationary  or 
aggravated  lesions?"  and  further  "  Out  of  100  patients  belonging  to 
each  of  the  above  categories  (that  is  to  say,  for  instance,  out  of  100 
patients  who  entered  with  serious  lesions,  having  resided  there  during  six 
months  and  left  better),  how  manv  were  in  such  and  such  a  condition 
(good  or  bad  or  dead),  one  or  two  years  after  their  coming  out."  Though 
this  statistical  programme  be  modest,  a  great  many  efforts  are  necessary 
in  order  to  realize  it. 

All  the  information  which  it  requires  (and  even  more)  would  he  fur 
nished  by  a  table  such  as  this  following:  — 
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It  is  desirable  that  this  table,  as  well  as  the  cards  which  accompany 
it.  should  all  refer  to  a  similar  movement  of  i>atients  (to  the  patients  who 
departed  during  a  \ear,||  which  we  will  supjjose  for  the  sake  of  clear- 
ness to  be  the  year  1906),  so  that  we  can  niakr  sure  that  the  statistics  are 
complete,   and  have  omitted  nobody. 

If  the  number  of  patients  who  come  out  of  a  sanatorium  during  one 
_\ear  does  not  exceed  a  few  hundreds,  we  believe  it  would  be  well  to 
publish  the  whole  list. 

A  few  explanations  on  the  drawing  up  of  this  list  .seem  necessarv. 

Xo  matter  how  sincere  the  authors  of  these  statistics  mav  be,  they 
have  strict  precautions  against  themselves,  in  order  to  lead  to  results  con- 
forming to  fact. 

Here,  of  course,  we  do  not  have  to  count  crude  incontestable  facts, 
such  as  deaths,  for  people  rarely  die  in  sanatoria.  We  have  to  record 
estimations,  always  very  dangerous  in  statistics,  for  everv  one  estimates 
in  his  own  way  ;  the  doctor,  even,  estimates  the  same  fact  differently  in  a 
given  year  to  what  he  would  have  done  two  vears  before.  If  the  patient 
declines  or  dies,  the  physician,  even  a  verv  scrupulous  one.  will  often 
tend  to  believe  that  his  patient  was  an  incural^le.  and.  that  he  had  recog- 
nised him  as  such. 

In  order  to  guard  against  these  changes  of  o]iinion,  the  condition  of 
the  patient  should  be  clearly  described  at  his  entrance. 

Each  patient,  whatever  he  may  be,  should  be  represented  by  a  card 
or  a  small  schedule,  on  which  wdll  be  marked  from  the  day  he  enters, 
besides  the  ordinary  facts  of  the  age,  the  sex,  the  profession,  &c. ,  a  com- 
plete description  of  the  lesions  which  he  exhibits.  This  description  will 
J^e  simmied  up  in  the  6th  column  of  our  list.  But  this  complete  descrip- 
tion, in  order  that  it  may  enter  into  a  statistical  table,  must  unequivocallv 
be  summed  up  in  a  single  word  defining  the  condition  of  the  patient  on  his 
entry.  Also  three  categories  of  patients  will  be  distinguished  (to  form 
column   7   in  our  table),   namely:  — 

'Those   who  exhibit  only   slight  lesions; 
Those  who  exhibit  graver  lesions,  considered  however  curable ; 
Those  who  are  deemed  to  be  incurable. 

Each  physician  will  give  these  words  (or  others  in  their  place)  the 
pathological  definition  which  he  thinks  proper.  But  it  is  necessary  that 
this  definition  be  published  in  his  statistics,  that  it  be  invariable  (other- 
wise his  own  statistics  will  not  be  comparable),  and  especially  that  he 
remain  true  to  it. 


I!  To  the  patients  who  departed,  .ind  not  to  those  who  entered,  nor  to  those  who 
were  treated  during  the  vear  ;  for  it  is  only  in  regard  to  the  patients  who  departed 
that  we  are  able  to  tell  what  the  result  has  been,  and  this  information  is  that 
whifh  alone  is  of  importance  to  us. 

One  can,  undoubtedly,  in  an  administrative  return,  state  the  number  of  patients 
who  entered  and  of  the  patients  who  were  treated  (that  is  to  say,  the  total  of  those 
who  entered  and  those  who  remained  from  the  preceding  year),  the  number  of  day* 
of  attendance,  &c.,  so  that  the  progress  of  the  establishment  may  be  made  known, 
but  it  is  only  with  nosological  statistics  that  we  are  dealing;  therefore,  it  is  only 
with  those  who  have  left  that  we  must  concern  ourselves  according  to  the  jiroverb  : 
"  It   is  the  end  which  makes  the  reckoning.' 
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Though  it  be  wellll  to  leave  each  physician  free  to  define  the  above 
terms  as  he  thinks  proper,  it  must  not  be  forgotten  that  a  certain  uni- 
formity is  always  necessary  in  statistics,  without  which  comparisons 
(always  difficult  and  delicate,  where  estimates  are  concerned)  would  bs 
utterly  impossible.  It  would,  thus  appear  better  to  inscribe  the  prog- 
nosis in  the  headings  which  characterise  the  patient  on  his  entry,  as  we 
have  just  ndicated.  Afterwards,  when  it  was  desired  to  compare  one 
sanatorium  with  another,  it  would  be  necessary  to  study  the  definitions 
which  each  physician  will  have  given  to  the  three  headings  which  we  pro- 
pose, and  to  see  if  one  has  not  shown  himself  more  optimistic  than  the 
other.  At  least  a  basis  for  comparison  would  be  reached  which  would 
be  wanting  if  the  summing  up  of  these  essential  designations  were  to  be 
completely  abandoned  to  the  judgment  of  each  physician. 

When  the  patient  departs,  it  will  be  easv  enough,  bv  comparing  his 
actual  lesions  with  those  described  on  his  entry,  to  see  if  the  lesions  are 
attenuated  or  aggravated.  But  at  this  time  it  will  no  doubt  be  too  late 
to  indicate  by  a  single  word  the  lesion  which  he  had  at  the  beginning. 
If  he  be  not  well,  the  physician  will  have  an  almost  insurmountable 
tendency  to  place  the  patient  in  the  third  category,  and  if  he  unconsci- 
ously obey  his  natural  tendency,   his  statistics  will  lack  accuracy. 

This  list  being  drawn  up,  it  must  be  summed  up  into  statistical  tables 
in  order  to  make  use  of  it. 

Hereunder  is  the  -  minimum  table  which  we  suggest  for  ascertaining 
the  condition  of  the  patients  when  they  depart  (Table  II.,  see  page  i88 
herein)  and  after  they  deoart  (Table  III.,  see  pige  189  herein). 

Table  II.  allows  the  first  of  the  two  questions  detailed  at  the  head 
of  this  chapter  to  be  answered. 

It  may  be  objected  to  as  containing  no  mention  of  sex,  age,  profes- 
sion,  social  position,  hereditary,   or  pathological  antecedents,   &c. 

"Whoever  knows  not  how  to  limit  himself,  knows  not  how  to  make 
a  statistical  table,"  Avhich  is  in  short  but  a  summary.  Besides  this  table 
is  given  as  but  a  minimum,  whose  indicated  divisions  must  be  adhered  to, 
but  which  can  be  subdivided  as  desired.  Of  all  these  om.issions,  the 
most  lamentable,  according  to  us.  is  the  one  concerning  the  sex  and  age. 
But  generally,  a  sanatoi-ium  receives  only  one  sex,  so  that  this  apparent 
defect  is  not  actually  one. 

If  it  is  desired  to  have  the  age  of  the  patient  indicated,  a  special 
table  (identical  to  that  we  indicate)  for  age  groups:  less  than  30,  from 
30  to  40,  &c.^  can  be  drawn  up. 

This  is  the  form  of  the  tables  intended  to  be  used  in  order  to  enable 
us  to  ascertain  the  condition  of  the  patients  after  their  leaving  the  sana- 
torium . 


^  It  would  be  assuredly  impossible  to  do  otherwise.  In  similar  subjects,  each 
physician  has  his  own  personal  opinion,  and  will,  only  after  much  ado,  allow 
smother  to  be  imposed  on  him. 
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A  tal)Ie  aiialoi^ous  to  Table  J II.  will  have  to  be  drawn  up  from 
quarter  to  (|uarter  at  the  following  dates:  — 

Condition   of   the    Paiioits* 

From  o  to  6  months  alter  departure  to  l>e  completed  after  30th  June,  1907. 
"     6  to  iJ     ,,  ,,  ,,  ,,         ■  ,,  ,,        3i.st  Dec,  1907. 

1-MU18     ..  ,,  ,,  ,,  ,,       ^    ,,        30th  June,  1908. 

i8t024     ,,  ,,  ,,  ,,  ,,  J,        31st  Dec,  1908. 

."   -4^030     ,,  ,,  ,,  ,,  ,,  ,,        30th  June,  J  909. 

,,  3otu36     ,,  ,,  ,,  ,,  ,,  ,,        31st  Dec,  1909. 

The  collection  of  these  results  will  allow  the  second  of  the  two  ques- 
tions asked  at  the  l>eginning  of  this  chapter  to  be  answered. 

Notice  the  importance  of  the  heading  :  "  Xo  information."  In  spite  of 
its  negative  appetirance,  it  throws  light  upon  all  the  other  figures,  if  it  be 
very  heavy,  it  suggests  a  doubt  concerning  their  value.  It  may  even 
lead  to  a  suspicion  that  it  conceals  a  number  of  deaths,  for  nothing  is 
more  silent  than  a  corpse.  If,  on  the  contrary,  it  is  light,  the  reliance 
one  may  place  in  other  figures  is  greatly  increased.  This  is  whv  it  is 
of  great   importance  never  to  forget  it. 

We  believe  it  to  be  verv  necessary  to  divide  the  table,  as  we  ha\e 
done,  into  three  parts :  two  for  those  who  have  not  furnished  any  infor- 
mation during  the  quarter  to  which  the  table  refers,  but  who  had  previ- 
ously furnished  information  ;  the  third  for  those  who  have  never  furnished 
news  of  themsehes.  If  indeed  we  had  onlv  one  line  for  '"  no  informa- 
tion "  we  should  then  see  it  encumbered  bv  continually  increasing  figures, 
which,  at  the  end  of  three  years,  would  perhaps  include  the  greater  part 
of  the  patients.  However,  it  is  very  interesting  to  be  able  to  distinguish 
from  amongst  them  those  concerning  whom  only  incomplete  information 
has  been  obtained,  and  those  ih  regard  to  whom  no  information  whatever 
has  been  furnished. 

Statistics  must  be  at  once  the  guide  and  the  judge  of  the  hygienist  and 
of  the  statesman.  They  show  them  where  mischief  dwells;  then  when 
they  are  forced  to  combat  it,  it  is  again  the  statistics  which  show  them 
to  what  degree  they  have  succeeded.  In  order  that  the\-  ma\-  render 
these  precious  services,  they  must  be  trui\  recorded  on  forms  sufficiently 
clear,  but  sufficiently  detailed ,;  they  must  besides  be  thoroughly  examined. 
We  have  striven  to  point  out.  in  so  far  as  tuberculosis  is  concerned,  how 
they  may  be  obtained. 

Conclusioji. 

1.   We   ha\e   distinguished   two   kinds   of   statistics   of   tuberculosis — 

(a)  Those  which  have  for  their  aim  the  determining  of  the  fre- 
quency of  tuberculosis,  that  is  to  say,  the  number  of  tuber- 
cular i^ersons  per  100,000  inhabitants.  To  estimate  this 
frequency  it  is  necessary  to  ha\-e  the  number  of  tuberculous 


♦This  first  table  differs  slightly  from  the  others.  It  is  cle.ir  that  for  this  the 
three  lines  devoted  to  the  heading  "No  informaticm  "  niav  be  summed  up  in  one 
only.  Further,  it  must  be  acknowledged  that  the  favorable  news  received  the  first 
weeks  (for  instance,  the  twelve  weeks)  after  their  leaving,  should  not  be  counted; 
if  a  patient,  indeed,  writes  to  his  physician,  a  fortnight  after  his  leaving,  to  thank 
him  and  to  tell  him  that  he  is  better',  it  is  evident  that  this  letter  should  not  count, 
for  it  by  no  means  indicates  an  improvement;  if,  on  the  contrary,  the  information 
received  indicates  the  death  of  the  patient,  it  is  evident  that  it  should  count.  It 
should  also  be  counter!  if  it  announces  an  aggravation,  for  it  will  then  be  a  serious 
omen. 
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persons  on  the  one  hand,  and  on  the  other  the  number  of 
individuals  from  amongst  whom  they  were  recruited ;  or,  in 
other  words,  it  is  necessary  to  have  not  only  statistics  of 
the  causes  of  deaths,  but  also  a  census.  Each  of  the 
documents  is  equally  indispensable.  Therefore,  a  hospital 
return  can  liardly  be  of  use  in  estimating  the  frequency  of 
tuberculosis. 
{b)  The  statistics  which  have  for  their  aim  the  determining  what 
becomes  of  the  tuberculous,  the  complications  thev  presented, 
the  duration,  and  the  end  of  the  disease.  Statistics  of  this 
kind  can  disjpense  with  a  census. 

2.  A  general  statistic  of  tuberculosis  can  be  suitably  established  only 
by  means  of  a  general  return  of  the  causes  of  death  according  to  a  nomen- 
clature comparable  amongst  different  countries,  and  specifying  the  prin- 
cipal disea.ses  which  max  be  confounded  with  tuberculosis  (chronic  bron- 
chitis, meningitis,  &ic.).  The  nomenclature  named  "  international  "  is 
especially  recommendablf.  We  have  shown  what  precautions  to  take  in 
order  to  take  account  of  the  causes  of  death,  which  may  easily  be  con- 
founded with  tuberculosis. 

A  return  of  tuberculosis  (and  of  other  causes  of  death)  should  be 
prepared  according  to  age.  or  more  simply  by  age-groups.  (These  divi- 
sions will  of  course  be  found  again  in  the  census.) 

3.  The  statistics  of  hospitals  should  be  entirely  transformed  in  order 
to  furnish  the  practical  and  theoretical  results  deducible  from  them. 

4.  The  .statistics  of  sanatoria  should  have  for  their  minimum  aim  the 
calculation  of  the  following  : — Out  of  100  patients  departing  from  the 
sanatorium  (after  having  been  there  during  such  and  such  a  period,  how 
many  left  with  no  lesions,  or  with  attenuated,  stationary,  or  aggravated 
lesions.  Table  II.  contains  only  the  indispensable  elements  for  such  a 
compilation. 

It  is  necessarv  further  to  know:  "Of  100  patients  who  left  the 
sanatorium  in  such  and  such  a  condition  (for  example,  of  100  patients  who 
entered  with  serious  lesions,  having  resided  there  during  six  months 
and  who  left  better),  how  many  were  in  such  and  such  a  condition  one 
vear  or  two  vears  after  their  departure. 

In  order  to  obtain  this  vers  simple  information,  no  less  than  six 
tabulations  of  which  we  give  the  form  are  necessary.     (Table  III.) 

Besides  it  is  well  to  publish  a  list  (Table  I.)  of  the  patients  who 
departed  each  vear,  with  the  details  indicated.  It  will  enable  each 
reader  to  verify  the  sincerity  and  the  exactitude  of  the  numerical  tables, 
and  to  varv  the  form  as  he  thinks  fit. 


THE    STATISTICAL    OPPORTUNITIES    OF    THE    MEDICAL 

PROFESSION. 

G.   H.   Knibbs,   F.S.S..   F.R.A.S..   &c., 

Commonwealth  Statistician. 

The  statistical  field  in  which,  from  the  nature  of  their  calling,  the 
members  of  the  medical  profession,  as  such,  have  the  greatest  opportunity 
of  increasing  and  systematizing  the  world's  accumulation  of  knowledge, 
is  that  known  as  "  demography,"  and  more  particularly  those  branches  of 
demography  dealing  witli  the  entrance,  the  efficiency  of  existence,  and  the 
■exit  of  the  human  units  that  make  up  the  sum  total  of  the  population,  and 
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witli  the  conditions  aiul  circumstances  under  which  such  entrances,  exis- 
tences,  and  exits  occur. 

It  may  be  noted  that  all  demographic  statistics  are  concerned  with  one 
or  other  of  three  circumstances  in  the  development  of  some  characteristic 
in  the  human  units,  viz.,  with  the  fact  or  mode  of  (i)  entrance;  or  of 
(2)  existence ;  or  of  (3)  exit. 

Tt  the  characteristic  in  question  be  life  in  a  particular  communitv,  the 
entrances  are  by  means  of  births  and  arrivals,  and  are  recorded  in  statistics 
of  birth  and  immigration ;  number  of  existences  at  a  given  moment  are  the 
number  of  people  in  the  community  at  that  point  of  time,  and  are  deter- 
mined bv  means  of  a  census  ;  the  mode  of  existence  including  mere  dura- 
tion, is  ascertained  by  various  statistical  inquiries ;  the  exits  are  by  deaths 
and  departures,  and  are  recorded  in  the  statistics  of  death  and  emigration. 

Thus,  the  three  great  and  intimately  related  divisions,  viz.,  (i)  popu- 
lation statistics;  (2)  migration  statistics;  and  (3)  vital  statistics  furnish 
particulars  concerning  different  phases  of  the  characteristic  mentioned,  viz., 
of  life  in  the  community  considered. 

This  tripartite  division  of  data  also  presents  itself  where  investigation 
is  made  concerning  the  causes  of  the  deaths,  when  exit  is  through  death. 
Thus,  if,  in  a  given  community  under  consideration,  the  characteristic 
be  some  specified  disease  or  group  of  diseases,  statistics  of  entrances,  exis- 
tences, and  exits  of  the  cases  are  essential  if  an  adequate  appreciation  of 
the  effect  of  the  disease  or  group  upon  the  well-being  of  the  community 
is  to  be  obtained. 

Unfortunately,  however,  the  machinery  for  acquiring  the  raw  material 
necessary  to  enable  this  complete  survey  to  be  made  is  at  present  both 
very  defective  and  very  limited,  and  it  is  in  the  direction  of  improving  this 
machinerv  that  one  of  the  great  statistical  opportunities  of  the  medical 
profession  lies. 

Corresponding  to  the  statistics  of  birth  and  arrivals  recording  the  en- 
trance of  life  into  the  community,  and  the  ages  of  the  human  units  at 
which  such  entrances  have  been  made  (age  o  in  the  case  of  births,  and 
varying  ages  in  the  case  of  arrivals),  statistics  of  the  ages  at  which  the 
various  d'iseased  lives  have  entered  under  observation,  either  by  the 
origination  of  the  disease  in  members  of  the  community,  or  bv  the  introduc- 
tion of  impaired  lives  from  without,  are  also  necessary. 

Sirailarlv,  and  corresponding  to  the  statistics  of  the  number  of  lives 
existing  in  the  community  at  any  given  point  of  time,  we  require  also  par- 
ticulars concerning  the  number  of  cases  of  the  disease  in  question  then 
existing,  and  the  ages  of  the  persons  affected  with  the  disease. 

Finally,  corresponding  to  the  population  record  of  exits  by  means  of 
death  and  departure,  particulars  are  also  necessary  concerning  the  manner 
by  which  impaired  lives  ha\e  passed  from  observation  whether  by  decease, 
by  cure,  or  by  departure  from  the  community,  and  we  require  further  to 
know  the  ages  at  which  such  exits  have  taken  place. 

For  a  complete  studv  of  the  course  of  a  given  disease,  viz.,  on  show- 
ing its  effect  upon  the  general  well-being  and  economic  value  of  the  com- 
munity, showing  also  the  results  attained  by  hygienic  and  other  efforts  to 
.secure  its  annihilation,  and  showing  further  the  change,  if  any,  in  the 
age  incidence  of  its  attack  and  of  its  virulence,  we  require  .statistics,  tabu- 
lated according  to  ages,  of  the  following  character,  viz.,  of  : — 

(ifl)  Origination  (iii^)  Cure  or  Termination 

(\b)  Introduction  (iii<^)  Departure 

(na)  Fxistence  (iiif)  Decease 
(nb)  Duration 
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Unfortunately,  it  is  only  as  re^^ards  the  last-mentioned  of  these  that 
anything  approaching  a  complete  statistic  is  as  yet  available.  As  far  as  I 
am  aware,  "  Statistics  of  Origination,"  of  introduction,  of  cure,  and  of 
departure  exist  only  in  connexion  with  specially  infectious  diseases,  such 
for  instance  as  small-pox,  plague  (in  non-Asiatic  communities),  &c. 
Statistics  of  existence  are  available  for  similar  diseases,  and  for  sickness 
generally  only  in  the  case  of  benefit  societies, 'and  at  the  time  of  census, 
and,  further,  as  the  result  of  computations  founded  on  the  numbers  dying 
therefrom. 

When  reviewed  in  this  way,  the  extent  of  our  ignorance  is  seen  to  be 
great  and  serious,  but  the  task  of  remedying  the  defect  is  by  no  means  an 
easv  one.  To  satisfactorily  obtain  the  requisite  information  would  neces- 
sitate the  active  co-operation  of  all  medical  practitioners  in  the  community,, 
and  the  establishment  of  facilities  for  the  analysis  and  compilation  of 
the  data  furnished  by  them.  Such  analysis  and  compilation  to  be  satis- 
factory would  perhaps  require  a  combination  of  medical  skill  and  know- 
ledge of  stati.sfical  technique,  and  therefore  would  probably  be  best  carried 
out  by  a  medical  man  and  a  statistician  acting  in  collaboration. 

Such  collaboration  is  by  no  means  new,  as  is  evident  from  the  joint  in- 
vestigation bv  Dr.  A.  Newsholme  and  the  well-known  actuary,  Mr. 
George  King,  of  the  question  of  the  alleged  increase  in  the  mortality  from 
cancer,  and  the  inquiry  of  Dr.  T.  Glover  Lyon  and  Mr.  H.  W.  Manly, 
F.I. A.,  into  the  mortality  amongst  assured  lives  with  a  tuberculous  family 
history. 

The  exact  nature  of  the  information  which  each  medical  man  might  be 
asked  to  furnish  might  perhaps  be  determined  by  a  committee  of  this  Con- 
gress, but  it  may  be  suggested  (a)  that  it  should  contain  nothing  that  is 
not  absolutely  essential  to  the  inquiry  ;  (b)  that  for  convenience  of  tabu- 
lation, it  should  be  supplied  on  specially  prepared  cards  ;  and  (c)  that  the 
names  of  the  patients  should  be  divulged.  Owing  to  the  labour  which 
such  an  investigation  would  entail,  it  may  be  also  suggested  that  a  certain 
disease  or  group  of  diseases  should  be  investigated  during  a  given  period, 
and  that  on  the  completion  of  that  period  another  disease  or  group  should 
be  made  the  subject  of  investigation.  Thus  a  start  might  be  made  with  the 
tuberculous  group,  followed  by  the  cancerous,  &c.  By  such  means  it  would 
be  possible  to  obtain  at  a  minimum  of  inconvenience  to  the  memters  of  the 
medical  profession,  standard  tables  of  the  age  incidence  of  the  various 
phases  in  the  development  of  the  principal  diseases  affecting  the  community, 
and  ultimately  to  compare  those  compiled  for  different  epochs.  All  that 
would  be  required  is  that  during  the  period  of  observation  a  card  be 
written  by  all  medical  practitioners  for  each  case  of  the  disease  under  ob- 
servation, which  had  been  treated  during  the  period  in  question,  including 
those  under  treatment  at  the  commencement  of  the  period.  When  the  case 
passed  from  obser\ation,  the  method  of  passing  should  be  stated,  and  the 
condition  of  the  case  at  date  of  exit.  Where  a  case  passes  to  another  prac- 
titioner, it  is  desirable — for  the  sake  of  continuity  of  record — that  the  name 
of  the  practitioner  be  stated.  These  cards  could  be  transmitted  at  the 
termination  of  a  suitable  period,  say  three  or  ti\-e  years,  to  the  Common- 
wealth Statistician,  and  it  could  be  so  arranged  tTiat  this  would  not  involve 
expense  to  the  sender. 

Reference  has  been  made  in  the  earlier  portion  of  this  paper  to  the 
tripartite  division  of  the  statistics  into  those  of  entrances,  existences,  and 
exits.  There  is,  however,  a  subdivision  of  considerable  importance  which 
may   he  considered  as  belonging  to  division   (ii),   viz.,   aggregate  duration 
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during  a  given  period.  TIuis,  in  the  case  ot  the  total  population,  the  total 
number  of  years  of  life  spent  bv  the  members  of  the  community  during  a 
given  period  is  an  important  factor  in  connexion  with  many  investigations. 
Similarlv  in  the  case  of  an  investigation  concerning  a  specified  disease  or 
group,  a  knowledge  of  the  number  of  years  of  impaired  life  spent  in  the 
communitv  is  also  important.  As  already  remarked,  however,  statistics 
of  total  duration  of  existence  can  readily  l^e  obtained  from  the  other  data, 
but  there  are  other  cases  where  total  duration  has  to  be  measured  in  some 
other  way. 

An  important  statistic  of  this  kind  is  the  duration  of  cases  of  disease  end- 
ing fatallv.  This,  while  essentially  a  further  analysis  of  the  statistics  of  mode 
of  existence,  has  a  most  intimate  relation  to  statistics  of  exit  by  decease, 
and  if  based  on  a  sufficiently  large  body  of  carefully  collected  facts,  would 
furnish  valuable  information  for  the  study  of  the  characteristics  of  the 
incidence  of  disease  on  the  community.  Unfortunately,  the  returns  fur- 
nished by  medical  practitioners,  when  certifying  the  cause  of  death  of 
persons  treated  by  them,  are  at  present  so  incomplete  as  to  render  the  com- 
pilation of  reliable  statistics  of  this  nature  from  official  records  an  im- 
possibilitv.  Thus,  in  the  case  of  the  Victorian  records  of  deaths  from 
tuberculosis  of  the  respiratory  system  for  the  year  1907,  it  ^^as  found  that 
in  about  28  per  cent,  of  the  cases,  the  duration  of  the  disease  at  date  of 
death  was  unstated,  and  that  in  a  considerable  proportion  of  the  remainder 
the  duration  given  appeared  to  be  that  of  the  period  elapsing  between  the 
calling  in  of  the  medical  attendant  and  death.  For  a  complete  study  of 
the  nature  of  the  incidence  of  this  disease,  such  returns  are  limited,  and, 
to  a  certain  extent,  may  be  even  misleading.  There  are,  undoubtedly, 
difficulties  in  the  way  of  obtaining  information  concerning  the  duration  of 
the  disease  prior  to  the  date  on  Avhich  the  case  is  brought  under  the  prac- 
titioner's notice,  but  it  would  appear  desirable  that  some  attempt  should 
be  made  to  obtain  the  desired  particulars.  It  would  be  a  valuable  addi- 
tion to  our  statistical  knowledge  of  disease  to  possess  information  concern- 
ing the  following,  viz.  : — 

(i.)  The  duration   characteristics    for    fatal   cases  in   each    sex   and 

for  different  ages ;  and 
(ii.)  The  duration    characteristics   for    non-fatal    attacks    of    each 
disease  in  each  sex,  and  for  different  ages. 
Another  matter  on   which   statistical   data  might  be  furnished   is   that 
concerning  the  number  of  times  persons  of  different  ages  and  of  different 
sexes  are  attacked  by  particular  diseases.     This  could  be  readily  furnished 
on  the  card  suggested  earlier.     In  cases  where  it  did  not  distress  the  patient 
special  investigation  might  also  be  made  concerning  the  nature  of  the  fall 
of  available  energy  in  the  human  body  arising  from  the  intoxication  brought 
about  by  various  diseases. 

Another  matter  in  which  the  members  of  the  medical  profession  have 
great  statistical  opportunities  is  in  connexion  with  diseases  and  deaths  of 
children.  Cases  arise  from  prematuritv  of  birth,  and  manv  others  are 
probably  due  to  defective  alimentation.  A  careful  statistical  investigation 
of  such  cases  might  also  with  the  assistance  of  the  medical  profession 
lead  to  results  of  practical  value. 

For  the  satisfactory  compilation  of  "  Statistics  of  Morbidity."  it  is 
desirable  that  the  requisite  organization  should  l:>e  established  in  the  hos- 
pitals, a  course  which  would  have  certain  obvious  educational  advantages 
for  members  of  the  medical  profession  during  their  period  of  professional 
education.     In  this  connexion,  it  mav  be  mentioned  that  in  universities  or 
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high  schools  which  concern  themselves  with  statecraft,  economics,  sociology, 
&c.,  it  is  usual  for  students  to  take  a  short  course  in  statistics.  Likewise, 
if  statistics  of  diseases  and  causes  of  deaths  are  ever  to  be  perfected,  _  it 
can  only  be  by  the  cordial  acceptance  and  efficient  discharge  of  their  statis- 
tical duties  by  the  medical  profession.  It  would  not,  therefore,  be  unde- 
sirable if  every  medical  student  were  required  to  understand  the  main 
features  of  statistical  inquiry,  at  least  in  so  far  as  the  activities  and  special 
functions  of  the  medical  profession  have  relation  thereto.  Such,  indeed, 
was  the  object  of  the  publication  of  Dr.  Farr's  Vital  Statistics  by  the 
Sanitarv  Institute  of  Great  Britain  in  1885,  and  such  also  is  the  real  aim 
of  the  publication  on  the  Classification  of  Causes  of  Death,  by  the  London 
College  of  Physicians,  and  by  the  International  Institute  of  Statistics, 
undertakings  to  which  the  labours  of  the  late  Dr.  Farr,  and  also  of  Dr. 
Bertillon.  have  contributed  so  much  of  value. 

With  regard  to  the  statistics  of  death,  it  may  be  remarked  that  the 
grounds  on  which  causes  are  assigned  is  by  no  means  clear,  a  fact  made 
sufficientlv  evident  in  a  discussion  which  took  place  in  this  city  on  the 
Bertillon  classification  of  causes  of  death,  and  further  experience  shows 
that  the  nosological  index  in  use  is  not  yet  adequate  for  all  countries.  It 
is  therefore  desirable  that  the  medical  profession  of  the  Commonwealth 
should  consider  what  modifications  in  the  classification  are  requisite  in  order 
to  make  it  respond  fully  to  Australian  experience. 

The  importance  to  medical  science  of  the  collecting  of  the  statistical 
information  referred  to  in  this  paper,  lies  largely  in  the  fact  that  through 
the  co-operation  of  many  members  of  the  medical  profession,  and  the  com- 
pilation on  a  uniform  basis  of  the  results  of  their  observations,  a  wider 
basis  for  generalization  is  furnished,  than  is  possible  to  any  single  prac- 
titioner or  small  group  of  practitioners.  Statistics  so  obtained  will  gene- 
rallv  have  direct  value,  and  will  express  facts  not  only  significant  per  se, 
but  also  possessing  a  large  comparative  value,  by  defining  Australia's  place 
among  other  countries  in  respect  of  the  matters  considered. 

It  may  perhaps  be  urged  that  the  statistical  work  which  has  been  here 
outlined  as  coming  within  the  range  of  the  opportunities  of  members  of 
the  medical  profession  is  so  onerous  that  the  ordinary  practitioner  will 
have  neither  time  nor  inclination  to  undertake  it.  To  such  a  supposititious 
objection,  it  may  be  replied  that  the  work  involved  is  not  by  any  means 
as  heavy  as  may  at  first  sight  appear.  Might  not  such  contributions  tf 
our  knowledge  of  disease  be  regarded  as  falling  within  the  scope  of  Bacon's 
dictum.  '■  I  hold  every  man  a  debtor  to  his  profession,  from  the  which,  as 
men,  of  course,  do  seek  to  receive  countenance  and  profit,  so  ought  they 
of  dutv  to  endeavour  themselves  by  way  of  amends  to  be  a  help  and 
ornament  thereunto." 

Though  for  every  practitioner  an  opportunity  to  formulate  and  establish 
a  complete  account  of  the  incidence  of  disease  may  not  occur,  yet.  without 
exception,  each  could  render  valuable"  service  to  his  own,  and  to  kindred 
professions,  by  carefully  furnishing,  on  lines  similar  to  those  here  indi- 
cated, full  particulars  of  the  cases  which  come  under  his  notice,  the  special 
aim  and  scope  of  such  records  being  varied  from  time  to  time  by  some 
competent  authority,  such  as  a  Congress  like  the  present  one.  Should  it 
be  desired  at  any  time  to  formulate  a  programme  of  investigation,  I 
should  be  glad  to  render  any  assistance  in  mv  power. 

G  I 
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THE  TLBERCL-LOSIS  FREQUENCY  DURATION  CURVES  AND 
THE  NUMBER  OE  EXTSTING  CASES  UUTIMATELY  FATAL. 

G.  H.  Knibbs,  F.S.S.,  F.R.A.S. 

1.  General  Problem  Stated. — In  a  unit  of  time  (one  year  say)  the 
number  of  persons  dying  of  a  particular  disease  will  have  suffered  for  a 
\arying  period  before  succumbing.  This  duration  of  the  disease  \\\\\  not 
(.nly  hs.  different  for  different  diseases,  but  the  proportion  of  deaths  cor- 
responding to  a  particular  duration  will  vary,  both  with  the  disease  and 
probably  with  the  locality  in  which  the  disease  occurs.  Nor,  in  general, 
will  the  relative  frequency  or  "distribution"  throughout  the  range  of  the 
duration  be  similar  in  the  case  of  any  one  disease  to  that  throughout 
the  range  in  the  case  of  any  other.  In  other  words,  the  manner  in  which 
the  frajuency  of  death  after  a  particular  interval  is  distributed  according 
to  duration  will  probably  be  peculiar  to  the  disease  considered.  The  age 
at  which  the  disease  commences  will  also  affect  the  results  to  some  extent. 

The  importance  of  the  determinations  of  the  numbers  of  persons  in  a 
given  communitv  v/ho  succumb  to  any  well-defined  form  of  tubercular 
disease  after  definite  durations  of  illness  has  been  discussed  in  two  papers 
by  Dr.  W.  Ramsay  Smith,  of  South  Australia,  viz.,  in  1902*  and  1907!, 
and  certain  deductions  have  been  made  therein.  Incidentally^,  these  will 
be  examined. 

The  nature  of  a  continuous  curve  representing  the  relative  number  who 
die  after  a  given  duration  of  the  disease  may  be  found  as  follows:- — 

Suitable  groupings  of  the  actually  observed  cases  are  first  formed,  that 
is  to  say,  the  total  cases  between  certain  intervals  of  duration  are  taken, 
as,  for  example,  the  cases  that  succumb  after  a  duration  up  to  three 
months,  those  that  succumb  after  a  duration  of  from  three  months  to  six 
months,  from  six  to  nine,  and  from  nine  to  tweh'e  months,  from  one  to 
two  years,  two  to  three  Aears,  &c. 
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Subsidiary  groups,  as,  for  example,  the  cases  that  succumb  after  a 
^duration  of  from  one  and  a  half  to  four  and  a  half  months,  from  four 
and  a  half  to  seven  and  a  half  months,  &c.,  are  also  formed. 

These  groups  are  then  drawn  as  rectangles,  with  their  bases  on  a 
continuous  straight  line  representing  total  duration,  the  areas  of  the 
rectangles  being  made  proportional  to  the  total  number  of  cases  in  the 
group. 

A  continuous  cur^-e  is  then  so  drawn  among  the  varying  heights  of 
the  rectangles,  that,  as  nearly  as  possible,  it  will  give  the  same  totals 
between  the  same  limits  of  duration;  in  other  words,  the  area  between 
any  part  of  the  curve  and  the  base  is  made  as  nearly  as  possible  equal 
to  that  of  the  rectangle  or  group  of  rectangles  standing  upon  that  base. 
See  Curve  A,  Fig.   i,  shown  bv  firm  line. 

This  continuous  curve  is  then  taken  to  represent  what  might  have  been 
expected,  had  a  very  large  number  of  cases  been  to  hand,  the  distribu- 
tion in  the  supposititious  large  number  of  cases,  however,  being  identical 
(or  nearly  identical)  with  the  available  few. 

The  graduated  curve  so  formed  may  be  called  the  duration  "  frequency 
curve,"  and  it  exhibits  the  relative  frequency  of  cases  of  any  given  dura- 
tion on  the  supposition  above  indicated. 

2.  Examples  of  Duration  Frequency  Curves  for  Tuberculosis. — In  this 
way  the  duration  frequency  curve  A,  Fig.  i,  representing  Louis'  307 
cases,  quoted  by  Dr.  Ramsav  Smith,  mav  be  graduated  as  follows:  — 


Duration  J     . . 
Frequency§  .. 

0      ... 
0      ... 

1    .. 

•7-0.. 

2 

40~0  .. 

3     .. 
.    690.. 

.      4      .. 
.    74-4  ... 

(4-4)  ... 
(74-7)  ... 

0 
74-2    .. 

.      6 
69-3 

Dui'ationJ     .. 
I'requeiicy§  .. 

7     ... 
62-5  ... 

8     .. 
5o-2  .. 

9    .. 

.    47-8.. 

.      10     .. 
.    40-7  .. 

11     .. 
.    34-2  .. 

12      ... 

28o    ... 

15      .. 
17-4    .. 

.      18 
.     130 

Duration^    ... 
Trequency  §  . . . 

21  ... 

las ... 

24  ... 
90  ... 

30  ... 
6-2... 

36  ... 
4-2... 

42  ... 
2-9    .. 

48     ... 
20    ... 

-A 
1-3    .. 

60 

0-7 

Duration^    . . . 
iFrequency§  . . . 

72  ... 
0-4  ... 

84  ... 
0-3  ... 

96  ... 
0-2  ... 

108  ... 
0-2  ... 

120  ... 

01  ... 

1.32    ... 
01    ... 

144    .. 
0-08  .. 

156 

0-07 

This  graduation  agrees  very  well  with  the  typical  forms  of  such  curves, 
and  gives  only  small  differences  between  the  actual  and  graduated  results ; 
whereas  in  the  case  of  Wilton's  curve,  the  variations  are  somewhat  large. 

These  differences  are  as  follows:  — 


Months  elapsed 

3. 

6.. 

9. 

1-2. 

1.5. 

18. 

24.. 

30.. 

36.. 

48. 

60.. 

72. 

120. 

240 

Total  Actual  Deaths  . 

27. 

99.. 

161.. 

197.. 

•225 . 

232. 

264.. 

268.. 

277. 

289. 

.  295. 

300. 

30.3. 

.307 

By  Graduated  Curve. 

•27. 

100.. 

159. 

196. 

218. 

.  234. 

.  256. 

271. 

281. 

293. 

.  298. 

300. 

303. 

307 

Difference 

0.. 

+  1.. 

_.") 

-1. 

-7. 

.   +2. 

-8. 

+3. 

+4. 

+4. 

.  +3. 

+0. 

+0. 

+0 

Wilton's  Cur\'e|| 

16. 

94. 

151. 

.  193. 

224. 

.  246. 

.  274. 

—   . 

.  300. 

307. 

Differences  accordinu; 

-11. 

-.5. 

-10. 

-i. 

1 
—   X  . 

.+14. 

.+10. 



— 

— 

+11. 

— 

.   +4. 



Wilton's  Curve  i 

The  above  graduated  curve  shows  that  the  maximum  frequency  cor- 
responds to  a  duration  of  4.4  months,  and  that  the  maximum  frequency 
is  at  the  rate  of  74.7  cases  per  quarter  on  a  total  of  307,  with  durations 
extending  to   20    years.      Of   all   the  cases,    those  which  endure   for   4.4 


X  Duration  in  months. 

§  The  instantaneous  frequency  here  shown  or  any  given  duration  of  tlisease  denotes  the  number  of  deaths 
which  would  have  occurred  in  a  quarter  (3  months)  if  the  liability  to  death  for  the  specified  instant  of 
duration  were  regarded  as  remaining-  uniform  during-  the  quarter,  the  total  number  of  cases  under 
observation  also  being-  kept  uniform  by  the  places  of  those  v%'ho  die  being  fitted  by  fresh  cases. 

il  The  figures  given  by  Wilton's  curve  are  added  for  the  sake  of  comparison. 
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months  or  less,  constitute  no  less  than  60.7  (0.198,  or  roughly  one-fifth 
of  the  whole),  and  the  cases  that  endure  for  this  i)eriod  are  greater  than 
for  any  other  duration  of  the  disease. 

The  curve  also  implies  that  if  a  larger  group  of  cases  had  been  avail- 
able, we.  should  lind  that  the  average  duration  was  probably  about  14.7 
months,  notwithstanding  that  the  somewhat  irregularly  distributed  cases 
give  an  actual  average  duration  of  17.1  months. 

It  seemed  desirable  to  compare  Louis'  cases  with  others.  Death  cer- 
tificates have  been  said  to  be  not  very  reliable  in  regard  to  the  duration 
of  the  disease;  but  an  example  may,  at  any  rate,  be  taken  for  what  it 
js  worth,  from  the  Victorian  registrations  of  death  for  the  year  1907. 

From  these  819  cases  of  tuberculosis  of  the  respiratorv  system  were 
taken,  which  mav  be  roughlv  graduated  as  follows:  — 


Duration^    ... 
Frequency**... 

0 

0 

...       1      ... 

...       50     ... 

2     .. 

68      . 

.      3 

.     74 

...      4     ... 
...  77-3  ... 

5     ... 

80     ... 

6     ... 

81-5  ... 

[6-8,3] 

[81.9] 

Duration^    ,.. 
Frequency**... 

81-8 

...       8      ... 
...   80-9    ... 

9     .. 

7S-S  .. 

.     10 
.  761 

...     11     ... 
...  73-2  ... 

12     ... 
701  .. 

15     ... 
61-2  ... 

IS 
.     54-3 

Duration""    . . . 
Frequency**... 

21 

.  4S-6 

...     24       ... 
...   43-7    ... 

30     .. 
34' 3  . 

.     36 
..  26-6 

...     42     ... 

...  201   ... 

48     ... 
14-2  ... 

54     .. 
.    9-6    .. 

.       80 
.     6-6 

Duration^    ... 
Frequency**... 

72 
.    37 

....      84     ... 
...      1-3   ... 

96     .. 
11     .. 

.    100 
.    0-9 

...    120    ... 
...    0-7   ... 

132    ... 
0-6    .. 

144    .. 
.   0-5   .. 

•  156    , 
Q.^etc. 

4  .. 

.       5 

748  ., 

..  768 

728  .. 

.  767 

-20  .. 

.    -1 

13  .. 

.     25 

816  .. 

..  819 

815  . 

..  819 

-1  .. 

..    -t-0 

The  duration  frequency  curve  B,  Fig.  i,  shov\n  by  broken  line,  repre- 
sents the  819  cases,  the  deviations  being  as  shown  hereunder:  — 

Years  elapsed          ...  ...       J  ...       h  ..       f  ...  1   ...  2  ...       3  ... 

Total  actual  deaths  ...     82  ...  143  ...  240  ...  285  ...  507  ...  680  .. 

As  by  curve             ...  ...     54  ...  132  ...  213  ...  288  ...  509  ...  647  .. 

Differences               ...  ..  -28  ...-11  ...-27  ...  -|-3  ...  +2  ...-33  .. 

Years  elapsed            ...       6  ...  7  ...  8  ...       9  ...     10  ...  11   ...  12  .. 

Total  actual  deaths...  779  ...  789  ...  798  ...  803  ...  805  ...  810    ..  813  .. 

As  by  curve               ...  787  ...  797  ...  802  ...  806  ...  809  ...  812  ...  813  .. 

Differences                ...   -+-8  ...  +S  ...  -i-4  ...   +3  ...   +i  ...  +2  ...  -fO  .. 

The  maximum  frequency  is,  for  the  duration,  6.83  months,  when  the 
rate  of  dying  is  8T.9  cases  per  quarter,  on  a  total  of  819  cases,  with 
durations  extending  to  25  years.  Of  the  whole  of  the  cases,  those  which 
lasted  for  the  duration  of  greatest  frequency,  or  less,  were  155.6  (0.190 — 
or,  roughly,  one-fifth  of  the  whole,  as  in  Louis'  cases).  Computed  from 
the  individual  cases,  which  included  378  males  and  441  females,  the 
average  duration  for  the  former  was  25.8  months,  and  for  the  lalter 
23.4  months,  or,  for  both  sexes,  24.5  months.  From  the  graduated 
curve  the  average  duration  is  also  about  24.5  months. 

Comparing  the  two  results,  viz.,  Louis'  307  cases,  and  the  819  Vic- 
torian cases  occurring  in  1907,  it  is  evident  that  there  are  marked  dif- 
ferences. Thus  the  duration  of  maximum  frequency  is  nearly  two  and  a 
half  months  greater  for  Victoria  (2.43  months)  and  the  rapidity  with 
which  the  relative  number  decreases  is  by  no  means  similar.  In  short, 
there  is  relatively  a  much  larger  number  of  cases  of  long  duration  in  Vic- 
toria than  is  indicated  by  Louis'  series  of  cases. 

•[  Duration  in  months. 

*•  The  instantaneous  frequency  is  expressed  as  a  rate,  viz.,  number  of  cases  per  quarter. 
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3-  Frequency  of  Death  at  particular  ages. — It  has  already  been  men- 
tioned that  the  characteristics  of  the  incidence  of  tubercular  disease  of  any 
type  probably  varies  with  the  age  of  the  patient  when  he  is  attacked, 
since  the  frequencv  of  death  at  particular  ages  varies.  As  the  cases  for 
the  year  1907  for  the  Commonwealth  (1,891  males  and  1,477  females)  are 
not  numerous  enough  to  fix  with  great  accuracy,  the  curve  for  the  ages 
of  from  one  to  five  years,  the  curves  of  deaths  from  tuberculosis  of  the 
respiratory  system  for  England  and  Wales  for  the  year  1906  have  been 
carefully  graduated  for  both  males  (22,645  cases)  and  females  (17,101 
cases)  and  are  shown  in  Fig.  3,  curves  A  and  B  respectively.  The  dis- 
tribution of  cases   from  naught  to  five  years  has  been   used   as   a  guide 
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merely  to  the  form  of  the  early  part  of  the  curve  for  the  Commonwealth 
(that  shown  on  Fig.  4  bv  dotted  lines),  while  the  actual  numbers  furnish 
the  values  of  the  ordinates.     In  this  way  the  graduations  which  have  been 
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made   for  the  Commonwealth   have  been  completed   throughout,    and  are 
shown  l)y  the  curves  A  and  B  of  Fig.  4. 

In  examining  these  curves,   which   present  two  maxima  for  frequency, 
with  therefore  an  intermediate  minimum,  we  get  the  following  results:  — 


Country. 


Ape  at  which 

1st  maxiiuura 

frfiquency 

occurs. 


England  and  Wales,  ilales 
„  „       Females 

Commonwealth,  Males 

„  Females 


Years  f 


i 


Asje  at  wliich 

Interval 

2iiil  iniui- 

between  2nd 

niiiBi  fre- 

minimum and 

quency 

2nd  maxi- 

occur;?. 

mum. 

9 

20 

5 

22 

7 

31i 

G 

in 

Ape  at  which 
2nd  maxi- 
mum fre- 
quency 
occurs. 


35 
27 
38^ 
23J 


The  ages  at  which  certain  proportions  of  the  total  have  died,   are  as 
follows :  — 


Country. 


Males,  England  and  Wales,  1906 

„       Commonwealth,  1907    .. 
Females,  England  and  Wales,  1906 
,,         Commonwealth,  1907 


Age  corresponding  to  proportion  shown. 

One 
Fiftli. 

24.33 

27.20 
20.44 

'    21.77 

1 

One 

Third. 

29.57 
33.12 
25.74 
25.83 

One 
Half. 

Two 
Thirds. 

37.59 

39.87 
32.17 
31.22 

44.92 
46.37 
39.31 
37.84 

Four 
Fifths. 


51.70 
53.23 
46.56 
45.10 


On  comparing  the  A  and  B  curves  on  Figs.  3  and  4,  it  will  be  noticed 
that  the  respective  curves  for  males  and  females  have  similar  characteris- 
tics, although  the  male  curve  of  deaths  differs  froin  that  for  females. 
The  curve  for  males  is  less  asymmetrical  about  the  point  of  maximum  fre- 
quencv  than  is  that  for  females.  The  steepness  on  the  left  hand  side  of 
the  curve  for  females  implies  that  the  rapidity,  with  which  liability  to 
death  from  tuberculosis  of  the  respiratory  system  increases,  is  greater  both 
in  England  and  Wales  and  the  Commonwealth,  than  it  is  for  males.  The 
distribution  of  frequency  for  ten  or  fifteen  years  on  either  side  of  the 
point  of  maximum  frequency  is  much  more  regular  in  the  case  of  males 
than  in  the  case  of  females.  This  is  borne  out  by  the  table  imrnediately 
preceding,  which  shows  in  what  length  of  time  one-fifth,  one-third,  one- 
half,  two-thirds,  and  four-fifths  of  the  total  deaths  occur. 

On  Fig.  3,  curves  A  and  B.  dotted  lines  are  shown.  These  illustrate 
the  fact  that  the  actual  curve  of  frequency  of  death  at  different  ages  con- 
sists of  a  combination  of  two  curves  essentially  similar  in  shape,  though 
the  smaller  one  is  "foreshortened"  bv  a  lateral  contraction.  (This  mav 
be  seen  by  plotting  the  results  on  a  large  .scale.)  The  combined  curve 
would  be  rationallv  explained  if  death  from  tuberculosis  of  the  respiratory 
system  had  a  sort  of  double  incidence,  viz..  one  attacking  w-ith  great 
energy  voung  life,  reaching  its  maxmum  effect  at  the  age  of  nine  months, 
and  disappearing  at  about  the  age  of  puberty;  and  a  second  incidence 
commencing  at  birth,  or  at  the  latest  at  two  or  three  years  of  age,  and 
producing  its  maximum  effect  at  the  age  of  about  25  in  the  case  of 
females,  and  35  or  36  in  the  case  of  males. 
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It  would  appear  from  the  results  for  ages  at  which  certain  proportions 
have  died,  that  in  the  case  of  males  the  age  incidence  is  more  favorable 
in  the  Commonwealth  than  in  England  and  Wales,  while  in  the  case  of 
females  the  contrary  would  appear  to  be  the  case,  though  this  deduction 
may  be  materially  affected  by  the  age  constitution  of  the  population. 

4.  Duration- frequency  in  relation  to  age. — As  an  immediate  conse- 
quence of  the  double  incidence  of  tuberculosis  of  the  respiratory  system, 
whatever  its  explanation,  it  follows  that  the  curve  showing  the  frequency 
of  particular  durations  of  the  disease  will  vary  according  with  the  age  of 
first  incidence.  Hence  investigation  on  the  material  supplied  bv  Louis' 
cases,  or  even  on  the  larger  number  of  cases*  derived  from  the  Victorian 
registrations  of  deaths  must  be  very  imperfect. 

In  order  to  test  this,  the  819  cases  were  tabulated  according  to  dura- 
tion of  illness  and  age  at  death,  as  shown  hereunder.  Th^  groups  so 
formed,  however,  are  very  small,  and  cannot,  therefore,  be  expected  to 
give  anything  more  than  the  roughest  indication  of  the  effect  of  age  of  death 
on  the  frequenc}',  such  as  is  shown  on  Fig.  2,  curves  A,  B,  C,  D.  The 
results  are  as  shown  in  the  table,  the  average  duration  being  calculated 
not  from  the  deduced  curve,  but  from  the  actual  cases.  They  appear  to 
indicate  that  the  average  duration  increases  with  age. 


Duration  of  Illness. 


Under  1  year 

1  year  and  under  2 

2  years  and  under  3 
"         )>  j>       "'^ 

4  „  „       5 

5  „  „       10 
10       „  „      25 


Totals 

Average  duration  in  years 


Age  at  Death. 

Under  20. 

20  to  39. 

40  to  59. 

Over  60- 

1 

56 

129 

73 

27 

25 

127 

58 

12 

11 

96 

49 

17 

3 

45 

13 

/ 

'       9 

7 

4 

1 

19 

11 

6 

2 

9 

3 

^1  For 

96 

427 

220 

76  1  total 

1.14 

1.96 

2.39 

2.63     819 
J2.04 

An  examination  in  detail  of  the  original  data  seems  to  indicate  that  in 
many  cases  the  duration  must  be  regarded  as  the  duration  of  the  last 
illness,  rather  than  as  that  of  the  tuberculous  disease. 

5.  Determination  of  number  of  existing  cases  ■wJiicJi  ic'ill  ultimately 
prove  fatal. — A  method  for  estimating  the  total  number  of  existing  cases 
has  been  suggested  in  Dr.  Ramsay  Smith's  papers^  already  mentioned. 
As  for  mathematical  reasons  this  method  cannot  be  regarded  as  furnishing 
the  required  result,  I  have  set  out  elsewhere  the  mathematical  theory, 
which  here,   however,  may  briefly  be  stated  as  follows:  — 

If  we  suppose  a  community  of  any  fixed  size  to  be  continuously  affected 
in  a  constant  degree  by  any  disease,  thai  it  follows  that  the  aggregate  num- 
ber of  existing  cases  passing  away  from  observation  bv  death  must  be  con- 
tinuously renewed  by  an  equal  number  of  new  cases.  Moreover,  the 
aggregate  of  the  duration,  during  which  the  disease  has  been  suffered  by 
the  members  of  the  whole  of  this  community,   must  continuously  receive 
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and  continuously  lose  equal  amounts.  From  this  it  follows  that  if,  in  any 
given  unit  of  time,  say,  one  year,  lY  persons  die  of  the  disease  in  ques- 
tion, the  aggregate  number  C  of. existing  cases  requisite  to  furnish  that 
number  of  deaths  must  constantly  bear  the  same  ratio  thereto  as  does  the 
average  duration  to  the  adopted  unit  of  time  expressed  in  that  unit. 
That  is  to  say 

C       D 

~N~  '? 
D  being  the  average  duration  expressed  in  the  unit  {e.g.,  years).  Thus 
we  mav  say  that  the  existing  number  of  cases  which  will  ultimately 
prove  fatal  is  equal  to  the  product  of  the  number  of  fatal  cases  in  any 
unit  of  time  multiplied  by  the  average  duration  of  the  disease  expressed 
in  the  same  unit. 

Taking  Louis'  cases  for  illustration,  this  would  give  for  the  existing 
cases — 

C  =  1.225  A',  or  1.425  A'", 

according  as  we  take  the  a\erage  duration  as  gi\en  by  the  ideal  curve  or 
the  actual  cases,  since  14.7  and  17.1  months  equal  respectively  1.225  and 
1.425  of  a  year. 

Thus  for  diseases,  the  average  duration  of  which  is,  say,  six  months, 
the  number  of  continuously  existing  cases  ultimately  fatal  will  be  one-half 
of  the  annual  number  of  deaths,  for  those  that  last,  on  the  average,  one 
year,  the  existing  cases  will  equal  the  number  of  annual  deaths,  for  those 
which  last  two  years,  the  existing  cases  will  be  twace  the  number  of 
deaths,  and  so  on. 

6.  Conclusion. — The  general  result  of  the  examination  of  existing  statis- 
tical material  may  be  thus  stated — 

(a)  Since,  in  the  nature  of  the  case,  death  cannot  occur  till  a  disease 

has  lasted  for  some  time,  however  short,  the  curve  repre- 
senting the  frequencv  with  which  a  particular  duration  occurs 
must  start  at  the  value  o,  that  is,  the  value  of  the  ordinate 
for  duration,  zero  is  also  zero. 

(b)  When  the  existing  statistical  data  are  examined,   it  would  ap- 

pear that  the  duration  of  the  final  illness  is,  in  most  cases, 
what  is  gi\"en  in  the  certificate  of  death  ;  whereas  the  dura- 
tion reckoned  from  the  first  incidence  of  the  disease  is 
probably  the  more  important. 

(c)  If  in   any  community   we  know   the  number  of  deaths   for   all 

durations  of  the  disease,  the  average  duration  can  be  accu- 
rately computed,  and  from  this  the  total  number  of  cases 
which  will  ultimatelv  prove  fatal  can  also  be  accurately 
computed. 

(d)  If,   further,   the  total  number  of  cases  existing  be  known,   the 

difference  will  afford  the  evidence  as  to  the  numerical  rela- 
tion between  the  fatal  and  curable  cases. 

(e)  It  is  desirable  that  for  all  important  diseases  accurate  statistics 

should  be  prepared,  showing  the  duration  of  diseases: 

(/)  No  analysis  will  be  complete  unless  it  takes  account  of  how 
the  duration  is  influenced  by  the  age  at  which  the  disease 
is  first  incident. 
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SECTION  or  ANATOMY    AND   PHYSIOLOGY. 
SUB-SECTION   OF   ANATOMY. 


THE    PARAMASTOID    PROCESS,    AND    SOME    OF    ITS    FORMS 
IN   THE   AUSTRALIAN  ABORIGINAL. 

W.  Ramsay  Smith,  M.B.,  CM.  Edin.,  D.Sc,  F.R.S.E.,  Adelaide. 

To  some  writers  the  paramastoid,  or  paroccipital,  is  simply  a  process 
situated  at  or  near  the  posterior  portion  of  the  skull.  To  others,  it  is 
a  process  of  the  exoccipital  bone.  Some  authors,  aiiiiing  at  a  more 
definite  description  of  this  structure,  say  it  is  an  exaggerated  jugular  pro- 
cess. Text-books,  as  a  rule,  give  no  account  of  its  anatomical  structure; 
and  descriptions  of  it,  as  it  occurs  in  the  human  subject,  tend  to  raise 
confusion.  Evidence,  in  support  of  these  statements,  will  be  found  in  the 
following  quotations : — 

Claus  {Text-hook  of  Zoology,  Sedgwick's  translation,  Vol.  II., 
p.  276)  says,  when  enumerating  the  characters  of  mammals: — "The 
occipital  always  articulates  with  the  first  cervical  vertebra  (atlas)  by  two 
condyles,  and  its  lateral  portions  (exoccipitals)  frequently  present  a 
pyramidal  process  on  each  side  (jugular  or  paramastoid  process)." 

Gegenbaur  {Elements  of  Comparative  Anatomy,  translated  by  F. 
Jeffrey  Bell,  p.  463)  says: — "In  many  mammals  (several  marsupials, 
ungulates,  &c.)  the  exoccipitals  send  down  long  processes  (paramastoid 
processes)." 

T.  J.  Parker  {Zootomy,  p.  136),  when  describing  the  skull  of  the 
lizard,  notes  the  parotic  process,  a  horizontal  bar  of  bone,  extending  on 
each  side  directly  outwards  from  the  side  wall  of  the  brain-case,  and 
bounding  the  posterior  temporal  fossa  below  ;  the  part  of  the  wall  of  the 
brain-case,  from  which  it  springs,  lodges  the  organ  of  hearing,  and  is  the 
auditory  capsule.  In  the  index,  he  refers  to  this  as  the  "  parotic  or 
paroccipital  process."  He  describes  this  process  on  page  93,  as  it  occurs 
in  the  cod. 

The  following  references  to  the  occurrence  and  structure  of  the  para- 
mastoid or  paroccipital  process,  in  the  mammalian  series,  are  culled  from 
Flower's  Osteology  of  the  Mammalia.  Dog  (p.  100)  :- — "  On  each  side  of 
the  foramen,  and  rather  below  than  above,  are  the  occipital  condyles,  bv 
which  the  skull  articulates  with  the  first  cervical  vertebra ;  and  externally 
,  to  the.se,  separated  by  a  deep  depression,  is  a  prominent  process  for 
muscular  attachments,  called  the  paroccipital  (or  paramastoid)  process." 
Bear  (p.  146): — "Behind  the  bulla,  the  prominent  and  tuberous  paroc- 
cipital process  projects  downwards,  outwards,  and  backwards,  standing 
quite  off  from  the  bulla,  and  only  connected  with  it  by  a  low  laterallv 
compressed  ridge.  Between  the  paroccipital  process  and  the  occipital 
condyle  is  a  smooth  concave  surface,  the  front  of  which  is  excavated  into 
g  deep  notch,  the  posterior  boundary  of  the  foramen  lacerum  posterius, 
between  which  and  the  condyle  is  situated  the  condylar  foramen,  which 
transmits  the  hypoglossal  nerve.     At  the  outside  of  the  bulla,  just  behind 
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the  external  auditorv  meatus,  the  mastoid  process  is  distinct  and  promi- 
nent, and  widely  separated  from  the  paroccipital.  There  is  a  very  con- 
spicuous glenoid' foramtni  situated  just  l>ehind  the  post-glenoid  process  of 
the  squamosal."  Tiger  (p.  149):— "The  paroccipital  process  is  flattened 
over  the  back  of  the  bulla,  being  applied  closely  to  the  whole  of  its  promi- 
nent rounded  hinder  end,  and  projecting,  as  a  rough  tubercle,  slightly 
bevond  it.  From  the  inner  side  of  this  process  a  sharp  ridge  runs  towards 
the  occipital  condvle.  This  forms  the  posterior  boundary  of  a  deep  fossa, 
at  the  bottom  of  which  is  the  foramen  lacerum  posterius,  and  in  the 
hinder  part  of  which,  under  cover  of  the  aforesaid  ridge,  the  condylar 
foramen  opens.  The  mastoid  process  is  a  moderately  conspicuous  rough 
projection,  not  verv  widely  separated  from  the  paroccipital."  In  Centetes 
and  Erinaceus  (p.  152)  both  paroccipital  and  mastoid  processes  are  also 
well  developed.  In  the  Mole  there  is  no  paroccipital  process.  In 
Pteropus  (p.  154)  the  paroccipital  process  is  long  and  rather  slender,  and 
directed  downwards  and  backwards.  In  the  Capybara  (p.  156)  the  paroc- 
cipital processes  are  of  great  length,  curving  forwards,  and  compres.sed 
laterally.  They  are  also  very  large  in  the  Coypu.  In  the  Horse  (p.  164) 
the  exoccipital'  gives  off  a  very  long  paroccipital  process.  In  the 
Rhinoceros  (p.  166)  the  squamosal  sends  down  a  very  long  conical,  post- 
glenoid  process  parallel  with,  and  equalling,  or  sometimes  exceeding,  in 
length,  the  paroccipital  process.  In  the  Tapirs  (p.  168)  there  is  a  large 
post-glenoid  and  post-tympanic  process ;  the  latter  joins  the  paroccipital 
process  of  the  exoccipital.  but  above  their  point  of  union  a  narrow  slip 
of  the  mastoid  appears  on  the  surface  of  the_  skull.  In  the  Sheep  (p.  170) 
there  are  long  paroccipital  processes.  In  the  Pig  (p.  175)  there  are  very 
long,  slender,  compressed  paroccipital  processes,  curved  forwards.  In 
the  Hippopotamus  (p.  176)  the  paroccipital  process  is  long  and  conical, 
but  far  less  conspicuous  than  in  the  pig.  In  the  Hyrax  (p.  178)  the 
paroccipital  processes  are  long  and  slender.  (There  are  no  paroccipital 
processes  in  the  Elephant).  In  the  Dolphin  (p.  191)  the  paroccipital 
process  is  a  projecting  edge  of  the  exoccipital  bounding  a  recess  containing 
the  tympanic  and  i.)eriotic.  In  the  Thalacine  (p.  213)  the  post-glenoid 
and  paroccipital  processes  are  developed  as  much  as  in  the  dog;  and  in 
Marsupials  generally  (p.  216)  there  are  almost  always  conspicuous 
parriccipital  processes. 

Mivart  (Lessons  on  Elementary  Anatomy,  p.  99)  says: — "The  jugular 
process  of  man  may  be  developed  to  a  much  greater  extent,  bearing  the 
name  of  paroccipital  or  paramastoid  process,  as  e.g.,  in  the  Babirussa  and 
Capybara.  It  may  help  to  form  the  tympanic  cavity,  as  in  birds,  or  be 
completely  absent,  as  in  the  Ichthyopsida."  Elsewhere  (p.  132)  he  says  : — 
"  Great  depending  paramastoid  (or  paroccipital)  processes  may  replace  the 
mastoids,  as  in  the  Horse  and  the  Capvbara. 

From  a  perusal  of  these  descriptions,  in.  comparati\'e  anatomy,  one 
would  not  gather  that  the  paroccipital  or  paramastoid  process,  as  it  occurs 
in  the  mammalian  series.,  was  anything  else  than  a  process  of  the  exoccipital 
bone. 

Dictionaries,  e\en  tlie  best  medical  and  general  publications,  give 
little  help.  Gould  {Dictionary  of  Medicine)  defines  the  paramastoid  as 
"the  mastoid  apophysis."  The  Century  Dictionary  says,  of  the  para- 
mastoid : — "  It  is  an  apophysis  or  out-growth  of  the  exoccipital  iDone, 
very  prominent  in  some  animals,  and  has  nothing  to  do  with  the  mastoid. 
In  man.  it  is  represented  by  the  jugular  process."     Paroccipital  is  defined" 
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thus:  "A  lateral  bone,  or  process  of  bone  of  the  occipital  or  occipito- 
mastoid region  of  the  skull,  especially  the  long  lateral  occipital  process 
of  some  animals."  "A  certain  lateral  projection  of  the  occipital  bone 
proper;  the  paroccipital  process  of  the  occipital  bone,  especially  when 
elongated,  or  otherwise  conspicuous;  in  some  animals  also  called  mastoid 
process."  A  quotation  from  "  Nature,"  which  is  given  in  this  dictionary, 
would,  if  interpreted  as  of  general  application,  be  misleading.  It  refers 
onlv  to  a  particular  species  of  pterosaurian. 

It  may  be  noted,  m  connexion  with  the  foregoing  definition,  that  com- 
parative anatomists  usually  do  not  regard  the  term  mastoid  as  synonymous 
with  paroccipital  or  paramastoid. 

When  one  reads  descriptions  of  the  paramastoid  or  paroccipital  in 
books  of  human  anatomy,  one  finds  difficulty  in  coming  to  a  conclusion 
regarding  the  particular  structure  or  structures  to  which  the  term,  is 
applied. 

]Macalister  {Text-book  of  Human  Anatomy,  p.  215)  says: — "A  rough 
jugular  ridge,  into  which  the  rectus  capitis  lateralis  is  inserted,  extends 
outwards  from  the  condyle,  and  ends  in  a  more  or  less  prominent  para- 
mastoid or  paroccipital  process,  whose  sharp  lower  and  front  edge  gives 
attachment  to  the  prevertebral  fascia,  and  forms  the  hinder  margin  of  the 
jugular  foramen."  It  is  to  be  noted  that,  on  page  20Q,  he  figures  a  para- 
mastoid process,  which  appears  not  to  conform  to  his  description,  since 
it  is  situated  some  way  behind,  and  does  not  involve  the  margin  of  the 
jugular  foramen. 

Bland  Sutton  (.4  Treatise  of  Anatomv,  edited  by  H.  Morris,  p.  29),  in 
describing  the  jugular  process,  says  : — "  Rarely  a  process  of  bone  extends 
from  its  under  surface  and  represents  the  paroccipital  process  present  in 
manv  mammals." 

Thane  ((^uain's  Elements  of  Anatomy-Osteology,  p.  25)  says: — "A 
projection  from  the  under  aspect  of  the  jugular  process  represents  the 
paramastoid  process  of  many  mammals.  It  may  be  so  long  as  to  meet  the 
transverse  process  of  the  atlas." 

Holden  {Hmnan  Osteology,  sixth  edition,  p.  41)  says  : — "  In  a  very 
few  skulls,  there  projects  from  the  lower  surface  of  the  jugular  eminence 
a  more  or  less  prominent  tubercle,  the  paroccipital  process.  It  is  the 
analogue  of  a  transverse  process.  It  is  quite  a  deviation  from  the  human 
type,  but  is  very  constantly  developed  in  the  mammalian  series.  There  is 
a  good  specimen  of  the  process  in  the  Nor.  Hum.  Ost.  Ser.  (No.  747),  in  a 
skull  from  an  aboriginal  of  one  of  the  Philippine  Islands.  The  process 
is  even  longer  than  the  mastoid  process,  and  presents  an  articular  surface 
for  joining  the  transverse  process  of  the  atlas.  There  is  a  similar  process 
in  a  skull  in  the  Museum  of  St.  Bartholomew's  Hospital.  There  are  also 
two  soecimens  of  it  in  the  Museum  of  Anatomv,  in  Richmond  Street, 
DubUn." 

Duckworth  {Studies  in  Anthropology,  p.  127)  records  the  occurrence 
of  one  paramastoid  process  on  the  right  side,  and  one  on  the  left,  in  31 
skulls  of  Australian  aboriginals  examined,  but  he  gives  no  descriptive 
characters. 

Krause,  in  describing  skulls  of  Australian  aboriginals,  savs  he  found 
paramastoid  processes  in  about  30  per  cent,  of  the  number  examined.  I 
have  carefully  inspected  the  skulls  in  the  South  Australian  Museum, 
which  he  describes  as  possessing  this  process,  and  I  find  that  the  process 
is  an  enlargement,  in  a  greater  or  less  degree,  of  the  anterior  portion  of 
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the  jugular  process.  There  is  nothing  in  his  writings  to  suggest  that  he 
ever  found  a  process  corresponding  in  position  or  in  size  to  those  which 
I  have  to  describe. 

In  order  to  determine  the  homology  of  these  processes,  as  they  occur 
in  the  human  being,  it  is  necessary  to  study  the  structure  and  composition 
of  the  paramastoid  in  the  mammalian  series,  especially  in  young  subjects, 
when  the  various  elements  may  be  distinguished  before  they  have  coalesced 
into  one  single  mass.  An  examination  of  a  series  of  specimens,  such  as 
Flower  refers  to,  will  show  that  the  composition  of  this  process  varies 
greatly.  The  paramastoid  would  appear  to  reach  its  highest  degree  of 
complexity  and  its  maximum  size  in  some  of  the  marsupials.  After 
examining  numerous  and  varied  specimens  I  have  selected  the  skull  of  a 
young  female  Euro  {Macrofus  robustus)  to  illustrate  its  structure  and 
composition. 

A  posterior  view  shows  the  sutures  between  the  supra-occipital  and  the 
ex-occipitals.  A  large  part  of  the  process  consists  of  a  prolongation 
downwards  of  the  exoccipital  bone.  The  various  elements  that  contribute 
to  the  complete  process  may  he  described  thus  : — (i)  A  sharp  ridge  on  the 
supraoccipital  crosses  the  suture  and  runs  on  the  exoccipital  downwards, 
outw^ards,  and  slightly  forwards  as  far  as  the  level  of  the  condyle,  Avhere 
it  becomes  lost  for  a  short  distance,  and  then  appears  in  a  rounded  form. 
This  ridge  forms  what  I  would  term  the  posterior  or  postero-internal  root 
of  the  paramastoid  process.  (2)  The  ridge  seen  behind  the  tympanic  bone 
marks  the  sutural  junction  of  the  periotic  with  the  squamosal  in  front  of 
it.  This  ridge,  which  is  composed  of  the  periotic  and  squamosal,  forms 
the  postero-external  root  of  the  process.  The  tympanic  contributes  a  thin 
lamina,  which  forms  part  of  the  bottom  of  the  groove  between  the  postero- 
-  external  and  the  antero-external  roots.  (3)  The  root  of  the  tympanic  is 
planted  against  an  out-growth  of  the  sphenoid  which  forms  the  antero- 
external  root  of  the  paramastoid.  (4)  The  sphenoid  also  forms  the  antero- 
internal  root. 

In  this  subject  the  suture  betw'een  the  exoccipital  element  and  the 
sphenoidal  element  is  seen  very  clearly  on  the  right  process,  the  sphenoid 
portion  forming  a  sheath  over  two-thirds  of  the  anterior  part  of  the  ex- 
occipital portion. 

The  jugular  foramen  (foramen  lacerum  posterius)  is  posterior  to  the 
antero-intemal  root.  The  anterior  third  of  its  circumference  is  bounded 
by  the  sphenoid,  the  remainder  by  the  exoccipital,  which  is  separated  from 
the  basi-occipital  by  a  suture.  The  posterior  sickle-shaped  ridge  bound- 
ing the  foramen  is  continued  outwards  and  downwards  on  the  process 
forming  a  short  ridge,  hardly  requiring  a  distinctive  name. 

In  this  form  there  are.  therefore,  four  struts  or  buttresses — {a)  a  postero- 
internal, formed  by  the  exoccipital  ;  {b)  a  postero-external,  formed  above 
bv  the  periotic,  squamosal  and  tympanic  ;  and  below,  by  the  exoccipital ; 
{c)  an  antero-external,  formed  by  the  sphenoid  and  the  exoccipital  ;  {d) 
an  antero-internal,  formed  by  the  sphenoid  and  the  exoccipital. 

The  occipital  portion  runs  to  the  tip  of  the  process,  the  periotic  runs 
externally  to  just  below  the  "elbow,"  the  tvmpanic  externally  to  a  little 
wav  short  of  the  level  of  the  elbow%  and  the  sphenoid  portion,  extemallv 
and  anteriorly,  to  a  little  farther  than  mid- wav  betw-een  the  elbow  and  the 
tip. 

In  other  mammals  the  process  is  formed  of  fewer  elements.  In  the 
dog,  for  example,  the  exoccipital  constitutes  the  whole  process  by  two 
roots,    corresponding   to   the   postero-internal    and    antero-internal.      From 
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the  union  of  these  a  projection  forwards  reaches  the  tympanic  bulla.  The 
periotic  just  touches  the  top  of  the  bulla,  and  so  helps  only  to  form  part 
of  the  root.  It  is  scarcely  necessary  to  point  out  that  the  lower  portion 
of  the  periotic  is  the  mastoid  process  which  is  thus  seen  to  form  an 
important  part  of  the  paramastoid  process  in  the  kangaroo  described,  a 
very  small  part  in  the  dog,  and  no  part  at  all  in  many  mammals. 

In  the  sheep,  the  tympanic  bulla  may  be  fairly  easily  shelled  out ;  and 
when  it  is  removed,  the  portion  of  the  paramastoid  process  that  projects 
almost  directly  downwards  is  seen  to  be  formed  by  the  exoccipital.  The 
exoccipital  in  this  animal  contributes  two  roots  to  the  paramastoid  process 
— the  antero-intemal  and  postero-internal ;  and  while  the  periotic,  by  its 
mastoid  portion,  contributes  an  external  buttress  to  the  root,  but  this 
buttress  is  not  fused  with  the  other  portions  of  the  process. 

This  brief  review  of  the  comparative  anatomy  of  the  paramastoid  pro- 
cess gives  a  key  to  the  interpretation  of  the  appearance  presented  by 
certain  skulls  of  Australian  aboriginals  that  have  come  under  my  notice. 

Out-growths  of  the  occipital  bone,  which  are  described  as  paramastoid 
processes,  claim  attention  first.     They  fall  into  two  distinct  classes. 

The  first  class  includes  bony  out-growths  of  the  occipital,  in  a  posi- 
tion between  the  mastoid  process  of  the  temporal  bone  and  the  occipital 
condyle.  These  growths  are  very  rare.  When  they  do  occur  they  are 
usually  very  distinct. 

The  first  specimen  I  have  to  describe  is  the  skull  of  a  male  aboriginal 
from  the  Darling  River,  New  South  Wales.  Professor  Watson,  to  whom 
it  belongs,  was  good  enough  to  bring  it  under  my  notice,  and  to  allow 
me  to  describe  it. 

The  subject  would  appear  to  have  been  somewhat  under  twenty  years 
of  age.  The  skull  is  complete,  and  the  .sutures  and  ridges  are  well 
marked.  On  the  left  side,  there  are  three  epipteric  bones ;  at  about  the 
middle  of  the  left  limb  of  the  lambdoid  suture,  there  is  a  small  wormian 
bone — conditions  by  no  means  uncommon  in  aboriginal  skulls. 

The  foramen  magnum,  for  an  aboriginal,  is  of  large  size,  and  is 
circular  in  outline,  its  diameters  being  t^S  mm.  The  occipital  condyles 
are  small,  the  left  being  15  mm.  by  12  mm.,  and  the  right  14  mm.  by 
II  mm.  Both  are  situated  far  forward  on  the  bony  margin  of  the  fora- 
men, and  each  appears  to  represent  only  that  part  of  the  condyle  that  is 
usually  in  front  of  the  notch  or  depression.  This  is  not  an  uncommon 
feature  in  aboriginals'  skulls.     The  notch  is  well  marked  in  this  case. 

Midway  between  the  left  mastoid  process  and  the  left  occipital  con- 
dyle occurs  the  characteristic  abnormal  feature  of  this  region,  viz.,  a  bony 
process  projecting  downwards  and  forwards,  its  long  axis  being  parallel 
to  the  long  axis  of  the  mastoid  process.  This  adventitious  process 
measures  12  mm.  in  length  and  8  mm.  in  diameter,  and  is  cylindrical  in 
shape.  The  anterior  portion  of  its  lower  extremity  forms  a  roughened 
surface,  looking  almost  directly  forwards.  This  surface  helps  to  form  a 
synchondrosis,  with  an  expanded  portion  of  the  transverse  process  of  the 
atlas.  When  these  surfaces  are  in  apposition,  and  the  condyles  are 
articulating  with  the  articular  surfaces  of  the  atlas,  the  skull  is  almost 
immovable  on  the  atlas.  The  articular  surfaces  of  the  superior  articular 
processes  of  the  atlas  are  small,  measuring  only  14  mm,  by  12  mm. 

The  abnormal  process  is  well  seen  in  Figure  i,  which  is  from  a  photo- 
graph taken  in  such  a  way  as  to  show  this  process,  the  styloid  process, 
and  the  mastoid  process  against  a  white  card,  which  conceals  part  of  the 
region  of  the  palate.     Figure  2  shows  a   similar  view  on  a  larger  scale. 
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!■  iguii'  j  SHOWS  ihc  atl;i.s  in  posilion  on  the  skull,  and  tlie  synchondrosis 
formed  La  the  extremity  of  the  abnormal  process  and  the  trans\erse  pro- 
cess of  the  atlas.  Figlire  4  shows  the  superior  surface  of  the  atlas,  with 
a  white  line  marking  the  Lwundary  of  the  articular  surface  on  each  side,  and 
the  tubercle  for  the  transverse  ligament  on  the  left  side. 

In  a  skull  (No.  1.163),  in  niy  possession,  a  conical  or  papillary  process 
occurs  between  the  mastoid  process  and  the  occipital  condyle  on  the  le.- 
side,  but  nearer  to  the  condyle.  Its  long  axis  is  directed  downwards,  for- 
wards, and  outwards,  its  total  length  is  i  cm.  It  is  situated  posteriorly 
to  a  line  joining  the  most  project. ng  portions  of  the  mastoid  processes. 
In  this  skull  there  is  a  fine  specimen  of  a  third  occipital  condyle. 

In  another  skull  (Xo.  1,252),  in  my  possession,  a  process  occurs  on  the 
left  exoccipital,  almost  m  line  with,  but  a  little  posterior  to,  the  mastoid 
process,  and  nearer  to  the  foramen  magnum  than  to  the  mastoid  process. 
It  measures  13  mm.  in  length,  has  the  same  general  direction  as  the 
mastoid  and  styloid  processes,  and  possesses  what  looks  like  an  articular 
surface  on  its  free  extremity.  On  the  right  side,  in  a  corresponding  posi- 
tion, there  is  a  smooth,  rounded,  blunt-pointed  growth.  In  front  of,  and 
somewhat  internal  to  this,  the  bone  forming  the  posterior  boundary  of  the 
jugular  fossa  shows  a  distinct  prominence,  and  a  similar  condition  o<:curs 
on  the  left  side  in  a  more  external  position. 

There  can  be  little  doubt  that  the  large  processes  occurring  in  relation 
to  the  mastoid,  and  the  condyle  represent  the  posterior  or  postero-internal 
root  of  the  paramastoid  process,  which  is  seen  as  a  large  ridge  and  pro- 
cess on  the  exoccipital  of  the  skull  of  the  macrofus  rohustiis. 

In  the  second  class  are  those  paramastoid  processes  described  by 
Krause,  and  referred  to  bv  other  wTiters — out-growths  or  thickenings  or 
that  part  of  the  jugular  process  immediately  adjacent  to  the  jugular  fora- 
men. These  are  not  uncommon  in  skulls  of  aboriginals  and  others.  This 
is  not  a  matter  for  surprise,  seeing  thdt  any  enlargement,  or  process,  or 
distinct  roughening  of  the  bone  of  that  position  may  be  characterized  as  a 
paramastoid  process.  The  photograph  shows  what  Krause  would  class  as 
a  "  large  "  paramastoid  process. 

I  think  a  distinction  might  be  made  between  a  general  thickening  ot 
the  anterior  border  of  the  jugular  process  and  the  processes  sometimes 
found  bearing  the  character  of  a  distinct  process,  homologous  wnth,  and 
analagous  to,  the  antero-internal  root  of  the  paramastoid  process  in  the 
macrofus  robtistus.  Such  a  distinct  process  is  found  in  an  aboriginal 
skull  (No.  1,269).  It  is  on  the  left  side,  and  underhangs  the  postero- 
external margin  of  the  jugular  foramen.  Another  skull  (No.  1,264)  shows 
a  similar  condition.  It  has  a  conical  process,  measuring  5  mm.  in  length, 
underhanging  the  jugular  foramen.  An  interesting  feature  connected  with 
it  is  that  a  distinct  ridge  passes  backwards  on  the  exoccipital,  growing 
wider  and  more  distinct  as  it  reaches  the  supra -occipital,  on  which  it 
terminates  in  a  rounded  tubercle,  near  the  inferior  curved  line.  An 
exaggeration  of  this  ridge  and  the  anterior  process  would  result  in  the 
typical  paramastoid  process  as  it  exists  in  many  mammals;  it  would  cOr- 
resp>ond  Avith  the  occipital  element  of  the  paramastoid  in  the  macrofus 
rohustns.  The  longitudinal  ridge  is  sometimes  very  prominent.  In  a  de- 
formed skulf  of  a  Mallicolo  Kanaka  (No.  t.:?6t).  which  T  receiA'ed 
recently,  it  is  seen  in  a  well-marked  form,  and  its  relation  to  the  superior 
and  inferior  curved  lines  and  the  mastoid  process  is  verv  apparent.  It 
is  not   n  continuation  of  either  the  superior  or  the  inferior  cur^-ed   line. 
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Its  line  of  origin  is  nearly  at  right  angles  to  these  lines.  In  some 
aboriginal  skulls  it  has  the' appearance  of  a  rounded  ridge  of  considerable 
width,  occupying  a  large  extent  of  the  exoccipital  between  the  condyle 
and  the  mastoid  process. 

I  have  not  read  of  any  :nstance  in  the  human  subject  of  a  paramastoid 
process  to  which  any  other  bone  than  the  occipital  has  contributed  any 
element.  I  ha\e  tound,  however,  more  than  one  specimen  among 
aboriginals,  in  which  the  posterior  paramastoid  is  fairly  well  marked,  and 
m  which  the  protuberance  is  composed  of  more  than  the  occipital  element. 
These  form  a  third  class. 

In  a  skull  (No.  1,253)  the  mastoid  portion  of  the  left  temporal  bone  is 
deeply  divided  by  the  digastric  fossa.  The  mastoid  process  is  thus 
sharply  pointed.  The  internal  portion  of  the  mastoid  has  the  form  of  a 
large  process,  which  is  continuous  inwards  and  forwards,  with  a  much- 
raised  portion  of  the  jugular  process,  the  tips  of  the  two  processes  being 
separated  by  a  groove  (the  occipital  groove).  In  this  instance  the  struc- 
ture, corresponding  w'ith  the  paramastoid  process,  is  composed  of  a  por- 
tion of  jthe  masto:d  and  a  portion  of  the  jugular  process  of  the  exoccipital. 
On  the  right  side,  the  jugular  process  is  stout  and  well-inarked,  but 
otherwise  the  conditions  there  are  normal. 

Another  aboriginal  skull,  one  from  the  Northern  Territory  (No.  1,265), 
shows  a  similar  condition,  even  more  plainly.  The  protuberance,  cor- 
responding with  the  paramastoid  process,  is  a  large,  rounded  ridge,  run- 
ning antero-postenorly  between  the  mastoid  process  and  the  occipital  con- 
dyle, and  composed  of  part  of  the  exoccipital  and  part  of  the  petrous 
portion  of  the  temporal  (v'.c,  of  the  periotic).  In  this  skull  the  tvmpanic 
is  unusually  distinct  and  separate,  and  reminds  one  more  of  the  tympanic  of 
a  sheep  than  of  a  human  subject. 

Conclusions. — In  skulls  of  Australian  aboriginals  there  are  to  be  found 
structures,  corresponding  with  the  paramastoid  process  of  other  mammals, 
in  the  following  forms  : — (i)  Large  processes  between  the  mastoid  process 
and  the  occipital  condyle;  (2)  processes  in  relation  to  the  jugular  fora- 
men, either  general  thickenings  of  the  anterior  portion  of  the  jugular  pro- 
cess or  distinct  projections  on  that  process  either  on,  or  posterior  to,  its 
margin ;  (3)  processes,  in  the  form  of  ridges,  more  or  less  rounded,  run- 
ning antero-posteriorly  between  the  mastoid  process  and  the  occipital  con- 
dyle, and  formed  by  elements  of  the  exoccipital  and  the  periotic,  i.e..  the 
petrous  portion  of  the  temporal.  All  these  represent  various  elements  of 
the  paramastoid,  W'hich  is  found  in  great  size,  and  of  great  complexity,  in 
some  families  of  kangaroos. 


A  CASE  OF  HERMAPHRODITISM. 

Arthur   Palmer,   M.B.,   F.R.C.S.,   Edin.,   Sydney. 

This  case  was  a  young  individual  said  to  be  thirteen  vears  of  age,  but 
with  the  appearance  and  development  of  seventeen  years.  She  had  been 
brought  up  as  a  girl,  but,  later,  as  the  penis  grew,  and  other  male 
characters  developed,  the  parents  concluded  thev  had  made  a  mistake,  but 
they  had  not  made  up  their  minds  how-  to  bring  about  a  change  in  her 
•dress,  &c.,  Avhen  she  died. 
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At  the  post-moricm  it  was  tlifficult  from  an  external  examination  to 
understaird  how  tl-.ere  eonld  l>e  aii\  mistake  in  the  sex- — the  characters  were 
all  male. 

The  body,  spare  but  muscular,  the  muscles,  e.g.,  the  digitations  of 
serratus  magnus  being  verv  well  defined. 

There  was  coai'se  hair  on  the  chin,  apparently  kept  close  cut,  with 
moustache    appearing.     No   apparent    mammary    development. 

A  plentiful  growth  of  hair  was  present  over  the  pubes,  extending  on  to 
the  perineum  and  upwards  profusely  to  the  umbilicus. 

The  penis  measured  in  a  relaxed  state  nearly  3  inches  (7  centimetres) 
along  the  dorsum. 

The  prepuce  was  rather  poorly  developed,  but  could  be  made  to  cover 
about  half  the  glans,  w-hich  was  large  and  well-formed,  measuring 
dorsallv   24  millimetres  with  well-marked  corona. 

The  urethra  opened  rather  more  than  half  way  along  the  A-entral  sui'- 
face  of  the  penis,  there  being  a  well-marked  groove  from  the  opening  to 
the  end  of  the  glans. 

The  perineum  measured  7  centimetres  from  the  anterior  margin  of  the 
anus  to  the  point  where  the  penis  became  free.  A  perineal  raphe  extended 
forwards  from  the  anal  orifice  to  the  penis  without  any  sign  of  cleft  or 
opening.  The  skin  on  each  side  of  this  being  loose,  wrinkled  and  co^•e^ed 
with  hair,  which  grew  even  from  the  raphe. 

The  family  physician  and  myself  had  no  hesitation  in  deciding  that  it 
was  a  case  of  a  male  subject  with  undescended  testicles.  Internally,  how- 
ever, the  pelvic  organs  were  found  to  be  of  the  female  type.  The  uterus 
was  well  formed  but  small,  measuring  about  4  centimetres  in  length.  Its 
.anterior  surface  was  nearly  flat.  Its  posterior  more  convex.  The  fundus 
well  marked. 

Each  Fallopian  tube  measured  6  centimetres.  The  fimbriae  well  de- 
veloped, and  near  the  extremity  of  the  right  side  there  were  two  small 
hydatids,  one  with  a  long  pedicle.  Each  ovary  measured  2  centimetres 
in  its  longest  diameter.  Its  surface  quite  smooth.  The  vagina  measured 
about  5  centimetres  in  length,  and  narrowdng  below*  traversed  a  well- 
marked  prostate  gland  and  opened  into  the  urethra  in  a  sinus  pocularis. 

At  the  outer  end  of  the  ovary  on  the  left  side  was  a  swelling,  and  it 
was  expected  that  this  might  prove  to  be  testicular.  It  proved,  how^ever, 
to  consist  chiefly  of  large,  for  the  most  part  nearly  spherical  nucleated 
cells. 

This  collection  of  cells  extended  through  the  attached  portion  of  the 
ovary,  appearing  here  to  form  part  of  it,  to  some  distance  beyond  it. 

Beyond  the  ovary  both  medially  and  laterally  the  mass  was  surrounded 
bv  a  distinct  fibrous  capsule,  enclosing  along  with  it  a  quantity  of  adipose 
tissue  of  variable  amount  in  different  places.  At  the  ovary  it  was 
covered  bv  a  crust  of  ordinary  ovarian  tissue  containing  w^ell-marked 
Graafian  follicles,  and  here  its  capsula  limitation  was  less  definite.  The 
significance  of  this  body  of  cells  can  hardly  be  said  to  be  settled  as  vet. 
Professor  J.  T.  Wilson  suggests  that  it  may  be  either  (i)  a  collection  of 
adrenal  cells,   (2)  of  corpus  luteum  cells,  or  (3)  new  growth. 

He  inclines  to  the  first  view,  and  support  of  this  may  be  got  from 
Otto  Aichel  (Archivmikroskop,  Anat.  Band  56).  Aichel  has  found  that 
accessory  suprarenal  tissue  is  almost  invariably  to  be  met  with  in  small 
nodules  in  the  neighbourhood  of  the  ovary,  in  the  broad  ligament,  and 
the  epididymis.     It  is  formed  by  transformation  of  Wolfiian  structures. 


Via.    II.  — HER.M Al'IIKOLllTIS.M. 

(a)  (Jlass  rod  in  pouch  of  Doug'las. 

ib)  Body  desL-ribed  in  text. 

((■)  Fimbriated  extremity  of  left  Fallopian  tube. 

((0  Left  ovary. 

(e)  Fundus  uteri. 

(/)  Bladder. 
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(a)  Trigone  of  bladder. 

(h,  (•)  11.  and  L.  lol)es  of  prostate. 

((/)  liod  passed  from  vayira  throuyh  sinus  poeularis. 
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Cells  of  bodj'  described  in  text. 


Hermaphroditism. 

Section  tlirough  broad  ligament  belo\\-  and  mesial  to  ovary. 
(«)  Body.  (/;)  Wolffian  dnct. 


Kills.— Vol,.  II. 
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Dr.  F.  P.  Sandes  is  inclined  to  look  upon  the  cells  as  those  of  corpus 
luteum ;  but  against  this  view  is  to  be  set  the  fact  of  the  extension  of  the 
elongated  mass  laterally,  considerably  beyond  the  limits  of  the  ovary  and 
medially  away  from  the  ovary  between  the  two  layers  of  the  broad  liga- 
ment, and  also  its  site  in  the  hilus  of  the  organ,  and  also  the  inclusion 
within  the  capsule  of  collections  of  adipose  tissue.  Further,  the  great 
variation  in  the  size  of  the  cells  and  their  segregation  towards  the  periphery 
in  small  groups  or  even  singly  amidst  the  connective  tissue  bundles  is 
unfavorable  to  the  corpus  luteum  view. 

There  is  a  well-marked  collection  of  tubes  of  the  Wolffian  bodv,  and 
also  a  well-formed  Wolffian  duct.  The  point  of  termination  of  this  duct 
was  not  found  in  the  sections.  Each  duct  is  accompanied  in  part,  at 
least,  of  its  extent  by  nerve-trunks  with  collections  of  ganglion  cells. 

The  prostate  macroscopically  and  microscopically  was  of  the  ordinary 
structure  met  with  in  the  adult  male.  It  measured  over  .3  centimetres 
from  base  to  apex. 

The  examination  of  this  specimen  was  carried  out  in  the  anatomical 
department  of  the  Sydney  University.  The  microscopical  and  photo- 
graphic work  being  done  in  Professor  Wilson's  laboratory  with  his  advice 
and  assistance. 

My  own  part  of  the  work  has  been  somewhat  rushed,  and  was 
hampered  bv  lack  of  access  to  references.  These  have  been  collected  by 
Windle  in  the  Journal  of  Anatomy.  Those  bearing  most  resemblance  to 
this  case  appear  to  be — 

Battneff  (Wratsch,  1903,  No.  29). 

Strobe  (Zeigler's  Beitz  Z  Path.  Anat.  XXIL,  1898),  although  in  this 
case  the  essential  glands  in  relation  to  Fallopian  tubes  proved  to 
be  testes. 

Batujew  (Der  Russische  Arzt,   1903,  Xo.  29). 


SOME   POINTS   ON   THE  ANATOMY  AND    SURGERY  OF   THE 

TONSILS. 

J.  H.  Neil,  M.B.,  New  Zealand. 

The  scant  treatment  gi\en  to  the  tonsils  by  the  anatomical  text-books 
seems  out  of  proportion  to  their  importance,  as  judged  by  recent  work. 
Investigations  into  the  possibility  of  the  tonsils  allowing  general  infection 
of  the  body,  have  made  apparent  the  necessity  of  insuring  as  nearly  as 
possible  a  complete  removal  of  them,  when  indications  exist  necessitating 
such  a  course.  The  literature  of  tonsils  is  indefinite  about  the  anatomy 
apart  from  the  vascular  and  nerve  supply,  hence,  one  is  forced  to  do 
laboratory  work  in  order  to  get  some  knowledge  on  which  to  base  one's 
surgery  in  the  tonsillar  region.  Reference  is  made  in  text-books  and 
articles  to  the  plica  triangularis.  Cunningham,  in  his  Text-book  of 
Anatomy,  says: — "  In  the  child  and  young  adult,  there  is  usually  seen  a 
thin  triangular  fold  of  mucous  membrane — the  plica  triangularis  (his) — 
which  stretches  from  the  anterior  palatine  arch  backwards  a  variable  dis- 
tance over  the  tonsil.  Its  apex  is  directed  upwards  towards  the  soft  palate, 
its  base  towards  the  tongue,  and  its  free  margin  across  the  tonsil  to  which 
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it  often  adheres  in  latter  lite.  In  tliis  latter  condition  the  plica  encloses- 
more  or  less  of  a  distinct  space  situated  between  itself  and  the  tonsil,  in 
which  deceased  processes  are  often  set  up."  This  is  as  elaborate  a  dc;- 
scription  as  any.  It  commences  as  a  thin  fold,  where  it  is  attached  to 
the  posterior  pillar  below  where  the  latter  joins  the  anterior  pillar.  It 
then  arches  over  the  upper  aspect  of  the  tonsil,  and  after  being  adherent 
to  the  anterior  pillar  passes  downward  in  contact  with  the  anterior  inferior 
surface  of  the  tonsil,  approaches  the  posterior  pillar,  and  is  lost  beside 
it.  The  recognition  of  this  upper  portion  of  the  plica  is  most  important, 
and  a  proper  inspection  w'ill  show  its  presence  at  all  ages. 

One  could  get  the  impression  b)  general  reading  that  the  tonsil  being  an 
outgrowth  from  Waldeyer's  l\mphatic  ring  (the  prominent  parts  being  the 
pharyngeal  tonsil,  faucial  and  lingual  tonsils)  grows  outwards 
into  the  space  b-etween  the  anterior  and  posterior  pillars,  and 
in  doing  so  undermines  the  mucous  membrane  stretching  between 
them,  and  so  creates  the  fold  known  as  the  plica.  But  what 
ever  the  embryology  and  function  of  the  fold,  it  persists  and  hypertrophies 
in  adult  life,  when  the  tonsil  is  normally  atrophied,  and  it  may  be  seen  as  a 
fold,  sometimes  as  thick  as,  and  often  thicker,  than  the  posterior  pillar. 
The  separation  of  the  plica  from  the  capsule  is  a  necessary  step  in  the 
complete  removal  or  enucleation  of  the  tonsil,  and  an  appreciation  of  its 
anatomy  is  indispensable.  A  consideration  of  the  above  might  suggest 
the  term  plica  semilunaris.  Stereo  Xo.  i  shows  that  the  plica  at  birth  is 
quite  di-stinct  from  the  faucial  pillars,  and  is  only  attached  to  the  tonsilar 
tissue  bv  a  bridge.  A  most  important  part  of  the  plica  is  this  bridge  or 
band  which  passes  back  across  the  tonsillar  surface  from  the  middle  of  the 
plica's  free  margin.  This  seems  to  take  an  attachment  to  the  capsule  as 
.it  passes  over  its  edge  and  divides  the  tonsil  into  two.  But  we  will  return 
to  that  again,  tentatively  giving  it  the  name  of  Hilum.  The  capsule  of 
the  tonsil  is  not  figured  in  the  text-books .;  a  knowledge  of  its  attachment 
gives  the  key  to  the  method  of  complete  remo\al.  It  is  a  layer  that  will 
not  tear  or  break  down  by  the  use  of  the  fin§j,er  in  dis-section.  On  getting 
between  it  and  the  tissues  on  its  outer  side,  it  readily  strips,  except  at  the 
upper  and  anterior  part  of  the  pillar  dome.  Over  the  upper  anterior 
pole  of"  the  tonsil,  it  is  strongly  adherent  to  the  anterior  pillar,  and  a  firm 
dissection  is  required  to  free  it.  Here  also  it  has  entering  it  an  artery 
that  is  worth  leaving  alone  during  tonsillectomy.  Lower  down  anteriorly, 
it  readilv  strips  from  the  plica,  which  here  seems  to  a'ct  as  a  sling  for  the 
tonsil.  Posteriorly  where  the  plica  is  absent,  the  tonsillar  tissue  gutters 
or   overflow's  on   to  the   posterior  pillar,    and   adheres  to  it. 

The  tonsil  tissue  proper  has  the  capsule  on  its  outer  half  almost  after 
the  manner  of  a  half  shell  of  a  w-alnut  on  the  whole  fruit.  The  stalk  of 
connection  with  Waldeyer's  ring  must,  of  course,  remain,  but 
one  Avould  expect  to  find  a  condenserl  la\er  of  connective  tissue 
to  be  pushed  before  the  tonsil  in  its  growth  upwards,  and  this  capsule 
we  maintain  is  a  histological  and  surgical  entity.  It  is  continuous  over 
the  whole  of  the  external  surface  of  the  gland.  Septa  from  the  capsule 
run  into  the  tonsil,  becoming  thinned  out  and  indefinite  after  running  a 
.short  distance.  Channels  or  crypts  run  from  the  surface  down  to  the 
thick  layer  of  lymphoid  tissue  that  lines  the  inside  of  the  capsule.  The 
inner,  that  is  nearest  to  the  phan'nx  part  of  the  tonsil,  is  loose  and  com- 
paratively easily  torn  and  shredded,  but  the  layer  lining  the  capsule  is 
thicker  and  tougher  from  the  presence  of  septal  tis.sue.     The  hilum  seems 
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to  take  so  much  connective  tissue  in  witli  it  that  it  forms  a  siielf  di\iding 
the  gland  for  all  practical  purposes  into  two.  In  adolescents,  a  fissure 
comparatively  long  and  broad  will  often  be  seen  passing  back- 
wards, almost  to  the  posterior  pillar.  This  is  shown  bv  dis- 
section to  be  the  location  of  the  hilum  which,  consisting  of  connective 
tissue,  does  not  hypertrophy  like  the  surrounding  lymphoid  tissue.  In 
other  cases  the  hilum  seems  to  have  little  influence,  and  remains  as  a 
small  band  on  the  rounded  surface  of  the  tonsil.  But  as  age  goes  on,  in 
the  great  majority  of  cases  the  supra-hilar  part  atrophies  near  the  hilar 
fissure,  and  the  part  near  the  dom.e  seems  to  be  drawn  upwards,  and, 
getting  under  cover  of  the  plica  and  capsule,  forms  what  is  sometimes 
called  the  velar  lobe.  The  tough  layer  next  the  capsule  alwavs  persists 
and  maintains,  at  least  in  the  upper  half,  the  shell  of  the  atrophied  tonsil. 

In  a  recent  number  of  the  British  Medical  Journal,  Dr.  Patterson  con- 
tends that  there  is  no  such  thing  as  the  capsule  as  I  ha.ve  defined  it,  and 
what  I  describe  is  merely  the  space  between  the  tonsil  and  its  bed.  It  is 
difficult  to  know  how  to  reply  to  a  statement  of  that  sort  that  ignores 
histology  and  comparative  and  actual  anatomy.  A  capsule,  I  take  it,  is 
a  layer  of  condensed  coJinecti\e  tissue  surrounding  a  glandular  organ  and 
defining  it  from  contiguous  tissues,  e.g.,  capsule  of  lymphatic  gland  or 
the  thyroid  gland  capsule. 

The  capsule  of  the  tonsil  is  too  dense  to  take  up  the  eosin  of  Leish- 
mann's  stain  well,  and  a  niicrophoto  of  the  section  tinted  bv  that  method 
left  the  capsule  virtually  unstained.  Fortunatelv  a  newly  devised  stain, 
pyronin  and  methyl  orange,  as  described  in  the  Journal  of  Pathology  and 
Bacteriology,  July,  1908,  brings  out  the  connective  tissues  strongly. 
Veitical  and  transverse  sections  of  a  tonsil  of  the  ordinary  type,  and  one 
with  a  well  marked  fossa  described  as  such  by  Patterson  as  the  supra- 
tonsillar  fossa  are  shown,  also  in  transverse  section.  There  can  be  no 
two  opinions  as  to  the  presence  of  a  well  marked  capsule,  and  only  an 
unreasoning  preconception  could  allow  of  the  misbonception  of  its  ab- 
sence. The  sections  clearlv  prove  that  Patterson's  so-called  supratonsillar 
fossa  is  a  space  or  may  be  a  slit  in  the  upper  part  of  the  tonsil  due  to 
non- development  of  the  tonsillar  tissue  allowing  of  the  incomplete  filling 
of  the  tonsillar  fossa  or  capsular  fossa. 

The  stereo  of  a  dog's  tonsil  shows  that  the  upper  part  of  the  tonsillar 
fossa  is  unoccupied  by  tonsillar  tissue,  but  this  upper  part  is  completeh' 
within  the  capsule.  In  the  human  subject,  there  is  found  sometimes  a  tvpe 
of  tonsil  in  which  the  upper  half  consists  only  of  a  mere  coating  of  lymp- 
hoid tissue  on  the  capsule. 

This  is  not  the  common  type,  as  in  the  human  subject  the  tonsillar 
fossa  is  generally  in  adolescence  full  of  tonsillar  tissue.  But  there  are 
many  grades  between  the  tonsil  shoAvn  in  the  stereo  (from  a  girl,  set.  16, 
who  died  of  rheumatic  heart)  and  the  most  common  where  this  deficiency 
is  represented  by  a  mere  slit  in  the  uppermost  part  of  the  tonsillar  tissue 
near  the  capsule.  This  slit,  or  may  be  depression  or  fossa,  is  quite  within 
the  capsule,  of  course,  and  will  never  admit  a  bent  probe  between  the  tonsil 
and  the  superior  constrictor. 

If  the  f aucial  region  from  an  autopsy  be  soaked  in  5  per  cent,  formalin 
for  a  week,  it  lends  itself  to  easv  dissection.  A  transverse  incision 
through  the  mucous  membrane  of  the  plica  at  the  level  of  the  middle  of 
the  tonsil  will  give  access  to  the  plane  between  the  plica  and  the  capsule, 
and  a  mostly  blunt  dissection  will  allew  of  the  tonsil  being  dissected  ou^ 
with  the  capsule  intact. 
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The  crypts  above  the  hilum  run  downwards  and  outwards,  that  is,  to- 
wards the  capsule.  Obviously,  their  drainage  can  only  be  the  result  of 
overflow,  and  the  squeezing  of  swallowing.  Those  below  the  hilum  run 
downwards  and  inwards  away  from  the  capsule,  that  is,  they  drain  by 
gravitation  into  the  pharynx.  Here  is  shown  one  of  the  reasons  why  the 
upper  part  of  the  tonsil  is  so  important  a  disease  centre,  and  the  lower  part 
so  innocuous.  Again,  a  section  of  a  freshly  removed  tonsil  will  show  that 
the  upper  half  above  the  hilum  is  red  and  vascular,  and  the  lower  infra- 
hilar  part  much  paler,  indicating  that  if  the  greater  vascular  supply  points 
to  more  active  function,  &c.,  the  upper  half  is  more  important.  Some  of 
the  supra-hilar  crypts  are  fairly  constant,  and  one  in  the  anterior  portion 
of  the  upper  half  is  particularly  so.  It  is  called  the  supra-tonsillar  fossa 
by  some.  1  make  this  statement  advisedly,  after  minute  cocain  examina- 
tion of  hundreds  of  fauces  clinically,  and  many  fost-mortem. 

As  age  goes  on,  the  lower  half  is  fairly  persistent  in  size,  but  the  upper 
half  atrophies  markedly.  The  hilum  consequently  takes  a  relatively  higher 
position,  and  mav  come  to  be  near  the  arch  of  the  plica.  Hence,  on 
slipping  a  probe  into  the  orifice  of  the  sinus,  the  impression  may  be  ob- 
tained that  it  is  above  the  tonsil.  I  do  not  suggest  that  these  points  may 
be  made  out  by  a  simple  oral  inspection.  A  retraction  of  the  anterior  pillar 
must  be  made  under  good  mirror  illumination.  It  is  remarkable  how 
easily,  and  with  what  little  pain,  even  without  cocainization,  one  may  grasp 
the  anterior  pillar  of  an  adult  with  a  volsellum  or  tenaculum,  provided 
the  latter  is  not  too  sharp,  and  does  not  cut  through.  The  retraction  of  the 
pillar  shows  the  plica  on  the  anterior  inferior  aspect  of  the  tonsil.  Higher 
up,  it  merges  into  the  anterior  pillar,  but  upon  the  dome  it  shows  as  a 
slightly  rounded  margin  curving  from  the  anterior  to  the  posterior  pillar,  to 
be  lost  on  the  upper  part  of  the  latter.  The  orifice  of  the  large  crypt  that 
we  will,  for  the  purpose  of  this  paper,  call  the  tonsillar  sinus,  may  be 
readily  made  out  and  found  with  a  probe.  If  after  spraying  with  cocain 
and  adnephrin,  another  tenaculum  is  fixed  into  the  tonsil  about  its  middle, 
and  traction  is  made  towards  the  middle  line,  the  hilum  will  be  recogiiised. 
In  fact,  if  the  hook  of  a  bent  probe  be  passed  into  the  sinus,  and  traction 
outwards  exerted,  the  hilum  may  be  demonstrated  even  in  people  past 
middle  age.  Just  above  the  angle  formed  by  the  plica  and  the  hilum  is 
the  locality  of  the  orifice  of  this  great  crypt  or  sinus.  As  before  stated, 
the  hilum  and  the  opening  of  the  sinus  may  be  at  the  apex  of  the  dome. 
Besides  the  normal  atrophying  mentioned,  this  is  in  part  due  to  a  change  in 
the  axis  of  the  tonsil.  In  infancy,  it  points  from  behind,  forwards,  out- 
wards, and  upwards,  whereas  as  age  advances,  comes  to  lie  more  vertically, 
and  so  gets  its  upper  pole  more  under  cover  of  the  plica  in  the  dome.  The 
commonlv  accepted  descriptions  of  the  so-called  supra-tonsillar  fossa  have 
been  the  result  of  statement  made  by  Patterson  some  years  ago.  Watson 
Williams,  in  his  work  on  Diseases  of  the  Upper  Respiratory  Tract,  says, 
on  page  39,  in  reference  to  the  development  and  anatomy,  that  below  the 
soft  palate  the  second  visceral  cleft,  or  cleft  between  the  second  and  third 
arches,  is  represented  by  the  space  between  the  two  pillars  of  the  fauces. 
He  calls  this  the  sinus  tonsillaris,  and  says  that  the  tonsil  develops  in  it, 
the  unoccupied  portion  of  the  cleft  above  the  tonsil  being  the  supra-tonsillar 
fossa.  Again,  "  Patterson's  researches  have  shown  that  the  supra-tonsillar 
fossa  may  extend  downwards  so  as  to  admit  a  bent  probe  between  the  outer 
side  of  the  tonsil  and  the  superior  constrictor  of  the  pharynx,  even  as  far 
as  the  inner  surface  of  the  lower  jaw,  while  it  may  likewise  extend  upwards 
and  backwards  into  the  soft  palate.     The  immense  clinical  importance  of 
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this  supra-tonsillar  fossa,  and  the  special  character  it  imparts  to  the  faucial 
tonsillitis  will  be  considered  later.  It  is  sufficient  here  to  direct  attention  to 
(i)  the  existence  of  the  fossa;  (2)  to  the  fact  that  some  of  the  uppermost 
crypts  of  the  tonsil  open  into  it ;  (3)  that  its  orifice  of  communication  with 
the  cavity  of  the  mouth,  while  generally  large  and  free,  varies  greatly  ; 
and  (4)  that  from  its  extent  in  different  directions  the  fossa  may  form  ,* 
trap  for  micro-organisms  and  the  accumulation  of  decomposing  caseous 
masses  extruded  from  the  upper  tonsillar  crypts." 

My  contention  is  that  the  supra-tonsillar  fossa  in  the  above  description 
is  either  the  large  crypt  that  we  have  been  calling  the  tonsillar  sinus,  or  the 
fossa  caused  by  the  non-development  or  the  atrophing  of  the  upper  half  of 
the  tonsillar  tissue.  The  capsule  is  applied  directly  to  the  superior  constric- 
tor and  surrounding  parts,  and  there  is.  no  physiological  separation.  If  there 
is  a  sinus  or  space  between  the  outei"  side  of  the  capsule  and  the  superior 
constrictor,  whv  do  not  cross-seictioos  of  the  region  show  it  ?  The  horizontal 
section  through  the  mouth  and  pharynx  at  the  level  of  the  tonsils  in  Cunning- 
ham's Anatomy,  latest  edition,  does  not  show  it.  The  woodcut  in  Watson 
William's  work,  illustrating  the  supra-tonsillar  fossa,  on  the  same  page  as 
the  above  extract,  shows  a  probe  or  line  entering  the  substance  of  the 
tonsil  itself.  The  only  illustration  that  I  am  aware  of  showing  this  supra- 
tonsillar  fossa  is  a  plate  accompanying  an  article  on  "  Some  Anatomic 
and  Physiologic  Considerations  of  the  Faucial  Tonsil,"  by  Professor 
Wilson,  of  Chicago  University,  in  the  journal  of  the  American  Medical 
Association,  26th  May,  1906.  In  figure  5,  there  is  shown  an  oval  spot  be- 
tween the  superior  constrictor  and  the  soft  palate,  and,  from  the  text,  I 
take  it  that  he  considers  that  there  is  an  actual  or  potential  cavity  lying 
above  the  upper  pole  of  the  tonsil,  and  bounded  above  by  the  convergences 
of  the  anterior  and  posterior  pillars,  below  by  the  capsule  over  the  upper 
pole  of  the  tonsil,  and  externally  by  the  superior  constrictor  muscle. 

Cunningham  savs  in  his  Anatomy,  page  986  : — "  Above  the  tonsil  is 
found  a  variably  developed  depression,  the  supra-tonsillar  fossa,  which 
is  occasionallv  of  considerable  size,  and  then  extends  either  upwards  into 
the  soft  palate,  or  forwards  and  downwards  beneath  the  plica  triangularis. 
This  fossa  is  frequently  the  seat  of  suppurative  changes,  and  is  conse- 
quently of  considerable  importance." 

Of  course  one  feels  very  diffident  in  questioning  recognised  authorities^ 
but  all  my  dissections  have  shown  that  the  plica  triangularis  has  an  attach- 
ment to  the  margin  of  the  capsule  above,  sufficient  to  completely  shut  off 
this  space,  which  is  filled  by  mucous  glands  and  connective  tissue  of  such 
densitv  as  is  suitable  to  the  motor  function  of  the  soft  palate.  Scissors,  or 
very  rough  handling,  is  necessary  tO'  burst  through  the  plica,  and  get  into 
this  space,  and  I  have  never  found  it  diseased  in  the  ordinary  chronic  form 
of  tonsillar  sepsis,  and  never  found  any  space  or  cavity  there  apart  from 
that  caused  bv  trauma  at  the  operation.  In  children,  this  space  may  at 
times  be  readily  got  into  by  the  finger,  but  the  adult  tissues  are  tougher, 
and  a  cutting  instrument  is  necessary  to  start  an  opening,  at  least.  But 
why  has  this  error  crept  in  ? 

When  one  grasps  the  tonsil  well  above  and  below,  and  draws  it  strongly 
inwards,  forwards,  and  then  upwards,  one  is  often  astonished  by  the  extent 
that  the  tonsil  has  developed  into  the  upper  part  of  the  tonsillar  fossa. 
There  is  generally  a  distance  of  half-an-inch  between  the  inferior  margin 
of  the  plica  and  the  estimated  pole  of  the  tonsil  as  judged  by  the  convexity 
bulging  inwards.     Bearing  in  mind  what  was  previously  stated,  it  is  easy 
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to  see  that  a  probe  slipped  in  to  the  orifice  of  the  tonsillar  sinus,  or  the 
dog-like  fossa,  will  get  close  up  to  the  capsule,  and  so  will  give  the  idea 
that  the  probe  has  gone  on  at  least  an  inlch  upwards,  and  can  go  as  far 
and  forwards  towards  the  jaw.  The  great  mobility  of  the  tonsil  and  its 
immediate  surroiuidings  greatly  adds  to  this  impression,  especially  if  the 
tonsil  itself  is  not  fixed  by  a  tenaculum.  But,  however  far  the  tonsil  goes 
up  into  the  soft  palate,  it  does  not  detach  the  plica  from  the  capsule,  and 
so  create  an  opening  into  the  upper  part  of  the  tonsillar  fassa.  The  in- 
ternal wall  of  the  upper  part  of  the  tonsillar  fossa,  that  is,  the  wall  facing 
the  pharynx,  is  always  intact,  and  no  tonsillar  ci^ypt  can  possibly  open 
through  it  into  the  supra-tonsillar  space. 

The  next  question  that  occurs  to  one's  mind  is  :  "  What  is  the  patho- 
logical anatomy  of  the  so-called  peri-tonsillar  abscess?"  The  usual  des- 
cription is  based  on  the  idea  of  the  supra-tonsillar  fossa  being  a  cavity  or 
sinus  in  connexion  w^ith  an  opening  above  the  tonsil  proper.  The  German 
writers  are  not  so  dogmatic  as  to  the  exact  locality  of  the  pus,  preferring 
to  say  that  the  abscess  lies  in  the  tonsillar  substance,  and  that  the  neigh- 
bouring parts  show  signs  of  cellulitis  from  contiguity  of  structure.  The 
impression  gathered  from  a  perusal  of  English  text-books  is  that  tfie  in- 
fection passes  through  the  tonsillar  crypts  up  to  the  alleged  supra-tonsillar 
■fossa,  thence  into  the  peri-tonsillar  tissues,  with  the  subsequent  formation 
•of  an  abscess  in  the  latter  tissues,  the  tonsil  escaping. 

Recently,  American  laryngologists  have  been  vigorously  investigating 
the  pathology  and  surgery  of  the  tonsils.  Goodale,  of  Boston,  w-hose 
article  in  the  Laryngoscope,  of  December,  1906,  on  '"  The  Throat  in 
Svstemic  Infection,"  would,  on  perusal,  make  one  think  of  complete  enuclea- 
•tion  of  the  tonsil  whenever  enlargement  of  the  corresponding  cervical 
Ivmph  glands  was  present,  has  made  researches  into  tonsillar  on  intra- 
tonsillar  abscess.  He  makes  no  statement  not  in  keeping  with  the  anatomy 
above  detailed,  and  says  that  circum-tonsillar  inflammation  may  be  due  to 
a  discharge  of  a  tonsillar  abscess  into  the  efferent  lymph  channels. 

We  wish  to  suggest  that  when  a  sufificiently  severe  infection  involves 
the  upper  half  of  the  tonsil  it  mav  there  form  an  abscess  or  a  pathway 
is  open  to  the  tissues  outside  the  tonsil  wh^re  the  capsule  is  looselv  at- 
tached to  the  posterior  pillar,  that  is  just  below  the  dome  of  the  tonsillar 
fossa.  Here  it  passes  back  to  the  region  of  the  great  vessels  of  the  neck, 
and  in  coming  forward  has  to  strip  the  capsule  of  the  superior  constrictor 
or  push  it  for'Avard,  thus  presenting  as  a  bulging  on  the  anterior  pillar. 
If  a  half-inch  incision  parallel  to  the  anterior  pillar  edge  is  made  into  the 
abscess  and  the  cavity  after  evacuation  and  syringing  is  mopped  with 
cocain  or  adnephrin,  retraction  of  the  edges  will  show^  a  cavity  that  seems 
to  extend  right  back  to  the  region  of  the  great  vessels,  and  offers  an  ex- 
planation of  the  recorded  cases  of  fatal  spontaneous  haemorrhage  in 
quinsy,  proved  fost-mortem  to  have  been  the  result  of  ulceration  into  the 
internal  carotid.  In  some  cases  that  I  have  opened  in  this  manner,  I 
could  not  get  a  probe  into  the  tonsil  'and  so  into  the  pharynx,  except  by 
going  posteriorly.  The  dome  was  always  intact.  Sometimes,  however, 
the  knife  had  cut  through  the  capsule,  but  apart  from  that  entrance  to  the 
pharynx  was  only  between  the  posterior  part  of  the  capsule  and  the 
posterior  pillar.  One  case  opened  spontaneouslv  verv  low  down  bv  a  small 
opening  between  the  tonsil  and  the  posterior  pillar.  Most  could  be  opened 
if  the  condition  of  the  parts  allowed  of  finding  the  orifice  of  a  sinus  or 
-crypt  and  probing  backwards  in  the  direction  mentioned. 
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But  the  point  we  wish  to  make  is  that  the  supra-tonsillar  fossa  so  called,, 
cannot  be  the  seat  of  the  suppuration  if  the  latter  occurs  outside  of  the 
tonsillar  capsule.  In  the  coronal  sections  of  a  tonsil  and  plica  that  were 
kindlv  made  by  Dr.  Frost,  the  hospital  pathologist,  there  is  shown  a  dis- 
tinct capsule.  '  It  completely  shuts  off  the  tonsil  from  the  tonsillar  fossa, 
except  just  at  its  edge,  where  it  is  close  to  the  plica.  Here  a  solitary 
lymph  follicle  is  to  be  seen  intervening,  and  by  this  route  sepsis  might 
reach  the  supra-tonsillar  space.  The  micro-photograph  kindlv  made  by 
Mr.  Waterworth,  of  Auckland,  shows  this.  • 

The  subject  of  the  vascular  supply  of  the  region  must  be  discussed 
before  methods  of  removal  are  considered.  In  the  course  of  the  dissections 
1  came  constantly  across  two  strands  or  bands  up  in  the  dome.  The)-  were 
evidentlv  carrying  arteries.  One  was  located  posteriorly  just  above  the 
level  of  the  posterior  commencement  of  the  plica.  It  was  nearer  the  outer 
than  the  inner  aspect  of  the  tonsil.  The  second  entered  about  the  top  of 
the  tonsil.  Clinically,  these  are  met  with  after  enucleation,  the  posterior 
one  sometimes  requiring  picking  up  or  pressure.  That  there  is  a  fair-sized 
arterv  entering  near  the  anterior  aspect  of  the  pole,  I  am  certain.  Once 
after  dissecting  the  capsule  free  up  to.  its  attachment  at  the  anterior  upper 
pole.  I  used  a  snare  after  strong  traction  on  the  tonsil  inwards.  Half- 
an-hour  afterwards,  when  the  severe  bleeding  had  been  stopped  by  in- 
.serting  a  piece  of  sponge  into  the  dome,  and  sewing  the  pillars  over  it, 
I  was  convinced  that  the  anterior  pole  was  worth  leaving  alone.  Bearing 
in  mind  the  points  about  the  sinus  and  the  vessels,  one  may  proceed  with 
confidence  to  the  removal  of  the  tonsils.  In  adults,  local  anaesthesia  is  quite 
satisfactory.  The  fauces  should  be  well  sprayed  with  equal  paits  of 
cocain  lo  per  cent,  and  adnephrin,  and  then  a  small  plug  of  cotton  wool 
soaked  in  20  per  cent,  oocain  inserted  into  the  sinus.  After  five  minutes, 
a  tenaculum  is  inserted  well  into  the  tonsil,  and  it  is  drawn  well  inwards. 
The  gland  shows  through  the  pillars  like  a  half  hidden  walnut,  and  a  i 
per  cent,  solution  of  cocain  or  novocain  with  i  in  4,000  adnephrin  solution 
should  be  injected  hypodermically  above  the  shoulders  o(f  the  dome,  and' 
about  the  level  of  the  middle  of  the  tonsil  in  front  and  behind.  Twenty 
minims  in  all  is  sufficient.  After  t\\o  minutes,  the  tenaculum  is  fastened 
to  the  tonsil.  Traction  directly  forwards  displays  the  mouth  of  the  sinus, 
or  a  crvpt  anterior  to  it.  If  a  rectangular  kinife  be  inserted  into  this 
deeply,  a  quick  pull  down  parallel  to  the  normal  direction  of  the  anterior 
pillar  will  make  a  deep  cut  through  tonsil  down  tO'  the  lower  part  of 
plica  that  will  astonish  one  bv  its  bloodlessness.  The  knife  should  now  be 
inserted  between  the  posterior  pillar  and  the  tonsil  just  below  the  temiina- 
tion  of  the  plica.  Here  a  crevice  will  be  found  where  the  knife  may  be 
inserted.  A  sharp  pull  will  release  the  tonsil  posteriorly  as  near  to  the 
capsule  as  convenient  and  possible.  By  twisting  in  its  long  axis  the 
tenaculum,  gripping  the  tonsil,  the  upper  portion  or  lobe  of  the  tonsil  will 
be  e^"erted  from  its  bed  and  a  few  pulls  with  a  hook  knife  will  loosen  it 
well  from  its  outward  attachment.  A  snare  with  No.  10  piano  wire  is 
now  adjusted  and  tightened,  and  the  tonsil  removed  with  a  quick  snap. 
A  tonsil  with  a  high  dome  may  require  the  pulling  down  and  snaring  off 
of  another  piece  of  the  uppermost  part  of  the  tonsil. 

I  have  seen  no  noticeable  haemorrhage  beyond  a  slight  and  verv  tem- 
porary ooze  from  the  posterior  part  of  the  wound.  Once  a  very  small 
artery  in  the  posterior  pillar  trickled,  but  it  stopped  in  a  minute  or  two. 
This  method  avoids  the  ^-essels  entering  the  tonsil  above  as  it  leaves  the 
capsule   over   the   dome.     If   bleeding   were   to   occur,   a   piece  of   sponge 
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should  be  put  into  the  space,  the  posterior  pillar  grasped  with  a  tenaculum, 
and  pulled  forward.  A  suture  can  now  be  put  through  the  pillars.  A 
slightly  cur\ed  needle  threaded  with  silk  lixed  conveniently  in  an  ordinary 
needle-holder,  if  placed  behind  the  posterior  pillar,  can  be  pulled  forward, 
and  mav  be  made  to  emerge  through  the  anterior  pillar.  This  is  a  very 
simple  and  efHcacious  manoeuvre.  A  dissection  according  to  stereo  No.  4 
would  require  this. 

In  children  a  general  anaesthetic  is  better,  and  a  head  mirror  or  light 
illumination  also  necessary.  An  assistant  or  nurse  to  sponge  and  use  a 
tongue  depressor  is  necessary  for  quick  work,  and  the  use  of  two  drachms 
of  acetic  acid  to  the  pint  of  water  quickly  gets  rid  of  the  mucus  from  tne 
marine  sponges,  which  are  most  suitable.  The  tenaculum  I  make  use  of 
for  grasping  the  pillar  and  plica  is  an  army  bullet  forceps  manufactured 
by  Evans  and  Company,  London,  and  is  marked  "  Reg.  Xo.  201290." 
For  the  tonsil  itself,  I  use  a  short  uterine  volsellum  slightly  curved  on  the 
edge,  and  having  a  teale  grip,  i.e.,  three  teeth  above  and  four  below. 
A  rectangular  hook  knife  and  long  artery  forceps  complete  the  outfit. 
Sponge  holders  (forceps  pattern)  should  he  available,  and  the 
sponges  should  be  of  two  sizes,  the  larger  to  mop  out  the  fauces  and  mouth, 
and  the  smaller  that  can  be  inserted  between  the  pillars  without  inter- 
fering with  the  airway.  Extract  of  soap  and  water  will  bleach  the 
sponges,  if  they  are  left  in  soak  over  night. 

The  head  and  shoulders  should  be  raised,  a  gag  inserted,  and  the 
tonsil  deeply  and  firmlv  gripped  above  and  below,  and  drawn  straight 
inwards.  The  hilum  is  cut  through  by  means  of  a  rectangular  or  hook 
knife.  The  orifice  of  the  sinus,  or  a  crypt  in  front  of  it,  will  give  the 
entrance  point.  The  cut  is  made  inside  the  capsule,  of  course,  and  must 
not  be  too  shallow,  as  it  is  the  basis  of  the  removal. 

The  handle  of  the  knife  and  alternately  Avith  the  blade  must 
now  be  used  to  sever  and  push  the  tonsiljar  tissue  away  from 
the  upper  and  posterior  aspects  of  the  capsule.  Then 
the  snare  being  adjusted,  the  tonsil,  or  most  of  it,  is  removed.  The 
bleeding  from  this  is  very  slight,  and  cannot  be  compared  to  the  gushing 
that  comes  away  on  guillotining.  A  small  sponge  wrung  out  of  very  hot 
water  held  in  the  wound  for  a  minute  or  two  will  generally  stop  all  bleed- 
ing. Another  way  is  to  get  through  the  plica  postero  superiorly  to  the 
space  behind  the  capsule  by  starting  with  scissors,  tearing  through  with 
fingers,  and  then  putting  on  the  guillotine.  This  brings  away  the  posterior 
two-thirds  of  the  tonsils,  but  causes  a  good  deal  of  haemorrhage.  The 
primary  cut  through  the  hilum,  and  the  loosening  of  the  tonsil  above,  are 
sine  qua  non  to  a  proper  removal.  Inspections  show  that  the  guillotine 
as  ordinarily  used  simplv  takes  off  any  prominent  face  of  the  upper  half 
and  the  lower  half,  leaving  the  disease  centre  untouched.  The  guillotine 
IS  suitable  for  tonsils  that  bulge  far  into  the  fauces,  and  seem  to  have 
pedicles,  but  for  cases  with  enlarged  glands  in  the  neck,  or  where  there  is  a 
history  of  previous  sore  throats,  or  middle  ear  trouble,  there  is,  to  my  mind, 
only  one  method  that  is  compatible  with  due  regard  for  the  patient's  future 
welfare,  and  that  is  removal  of  all  the  tonsillar  tissue,  especially  of  the 
upper  half. 

P.S. — Since  the  above  was  written,  there  has  appeared  in  the  Journal 
of  Laryngology,  of  October,  1907,  an  extract  of  an  article  by  lies,  of 
Bologna.  The  article  deals  with  the  pathology  of  peri-tonsillar  abscess. 
He  has  made  studies  on  dogs,  and  speaks  of  the  supra  tonsillar  fossa  and 
palatine  recess.     The  latter  is  the  space  above  the  tonsil,  between  the  two 
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pillars,  and  running  up  into  the  soft  palate.  He  describes  this  as  being  in 
connexion  with  the  tonsillar  crypts.  I  have  dissected  dogs'  heads,  and  tind 
that  the  tonsil  in  the  dog  is  completely  shut  off  by  a  capsule,  as  in  man. 
Two  stereos  are  shown,  one  showing  the  tonsil  crypt,  hilum,  &c.  They 
show  that  the  dome  of  the  tonsillar  space  has  no  tonsillar  tissue  in  contact 
with  it,  and  that  it  forms,  with  the  plica,  a  curtain  which  hangs  do\\n, 
and  so  forms  the  large  space  above  the  tonsillar  tissue.  This,  of  course, 
is  quite  within  the  tonsillar  capsule,  and  has  no  connexion  with  the  recessus 
palatinus,  which  we  have  called  the  supra  tonsillar  space.  In  man,  the 
curtaia-like  formation  of  the  upper  portion  of  the  plica  over  the  tonsil 
is  often  present,  and  the  opening  should  be  enlarged  from  before  back 
before  the  tenaculum  is  put  on,  so  that  the  pole  may  be  securely  gripped. 


THE  SUPERFICIAL  VEIXS  OF  THE  SUPERIOR  EXTREMITY. 

Richard  J.  Berrv.  M.D.,  Edin.  et  Melb..  F.R.S.,  Edin..  F.R.C.S..  Edin., 
Professor  of  Anatomv  in  the  University  of  Melbourne. 

and 

H.  A.  S.  X'ewton,  Student  of  JMedicine  in  the  University  of  Alelbourne, 
and   formerly   Prosector  and   Exhibitioner  in  Anatomy. 

Those  who  have  studied  the  descriiptions  of  the  superiiciai  veins  of 
the  upper  extremity  as  given  in  Quain's  Anatomy'^,  issued  prior  to  the 
publication  of  the  Basic  Nomina  Anatomica,  in  Cunningham's  Text  Book 
of  Anatotni-,  or  in  Gray's  Anatomy,  Descri-ptive  and  Surgical^,  which 
have  either  not  adopted  at  all,  or  only  partially  so,  the  nomenclature  of 
the  Basle  Commission  of  1896,  and  contrasted  such  descriptions  with  the 
similar  ones  given  in  works  adopting  in  their  entirety  the  Basle  Nomina 
Anatomica,  such  as  Spalteholz's  Handatlas  der  Attaiomie^, 
Morris's  Treatise  on  Anatomy^,  Krause's  Handhucli  der  Anatomic^,  or 
Coming's  LehrbucH' ,  must  have  been  struck  with  the  very  marked  dis- 
similaritv  between  the  two  descriptions.  In  the  former,  the  chief  feature 
is  the  M-shaped  arrangement  of  the  superficial  veins  in  front  of  the  elbow, 
whilst  in  the  latter  the  chief  feature  is  the  existence  of  two  veins,  directed 
longitudinally  along  the  whole  length  of  the  limb,  the  Vv.  cephalica  et 
basilica. 

Quite  apart  from  this  discrepancy  of  description,  which  seemed  to  us 
to  justify  an  investigation  into  the  whole  subject,  there  is  the  added  fact 
that  even  if  we  assume  what  may  be  termed  the  pre-Basle  description  to 
be  the  more  accurate  of  the  two,  the  M-shaped  arrangement  of  the  veins 
in  front  of  the  elbow  is  known  to  be  extremely  variable,  which  would  in 
itself  justifv  an  investigation.  Lastly,  there  is  the  somewhat  remarkable 
fact  that  such  well-known  anatomical  journals  as  the  Journal  of  Anatomy 
and  Physiology,  the  American  Journal  of  Anatomy,  the  AnatomJscIier 
Anzeiger,  the  Archiv  fur  Anatomie  und  Entivickehingsges  chic  lite,  and 
the  eighteen  volumes  of  the  Y erhandlungen  der  Anatomischen  GesellscJiaft. 
available  to  us  in  Melbourne,  do  not  contain  a  single  paper  dealing  with 
the  arrangement  of  the  superficial  veins  of  the  superior  extremity  as  studied 
on  the  living  subject.  For  these  several  reasons  we  decided  to  institute 
such  an  inquirv.  and  to  examine  a  sufficientlv  large  number  of  cases  as 
to  justifv  some  reasonably  correct  conclusions  being  derived  from  th.e 
same. 
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With  these  objects  we  have  examined  the  superiicial  veins  of  the 
■superior  extremity  of  300  Hving  adult  males,  male  subjects  being  chosen 
exclusively  for  the  reason  that  in  them  the  veins  show  up  much  better 
than  in  the  female.  The  subjects  were  in  280  instances  derived  from  the 
out-patient  department  of  the  Melbourne  Hospital,  the  remaining  20 
were  students  of  medicine  in  the   University  of  Melbourne. 

The  subjects  were,  in  every  instance,  Caucasian,  that  is,  either  Aus- 
tralian-born whites  of  British  extraction,  or  British-born  resident  in  Aus- 
tralia. 

The  procedure  adopted  was  the  usual  one  of  keeping  the  limb  in  a 
dependent  position  with  sijnultaneous  muscular  contraction,  and  then 
bandaging  the  distended  veins. 

Commencing  the  venous  return  frum  the  fingers,  we  found  the  facts 
given  in  Spalteholz's  well-known  Handatlas^,  or  the  fourth  edition 
of  Morris's  Treatise  on  A7iatomy^  perfectly  accurate ;  the  blood 
passed  along  the  Vv.  digitales  dorsales  proprige,  the  arcus  venosi  digitales, 
the  venre  intercapitulares  on  the  dorsal  side,  and  along  the  Vv.  digitales 
volares  proprise,  and  the  venae  intercapitulares  on  the  volar  side. 

On  the  dorsal  side  of  the  hand  the  vascular  arrangement  described 
by  Spalteholz  is  that  "  from  the  union  of  every  pair  of  these  arches  (that 
is,  the  digital  venous  arches),  arise  four  larger  Vv.  metacarpeas  dorsales ; 
these  form  the  rete  venosum  dorsale  manus,  the  meshes  of  which  are 
elongated  in  the  direction  of  the  long  axis  of  the  limb."  The  v.  basilica 
is  subsequently  described  by  this  author  as  the  continuation  of  the  v. 
metacarpea  dorsalis  IV.,  and  the  v.  cephalica  from  the  v.  metacarpea 
dorsalis  I. 

Contrasting  this  description  of  Soalteholz — a  very  typical  B.X.A.  de- 
scription— with  that  given  in  Cunningham's  1906  edition  of  his  Text- 
Book  of  Anatomy,  we  read  therein  that  the  three  dorsal  interosseous  or 
interdigital  veins  (vv.  metacarpse  (sic)  dorsales)  terminate  in  a  dorsal 
venous  arch  or  dorsal  venous  plexus;  the  radial  or  outer  vein  of  the  index 

finger  ends  in  the  same  arch The  arch  lies  opposite  the  lower  parts. 

of  the  shafts  of  the  four  inner  metacarpal  bones,  and  terminates  at  its  radial 
end  in  the  superficial  radial  vein,  and  at  its  ulnar  end  in  the  posterior  or 
dorsal  ulnar  vein  ;  the  dorsal  digital  veins  of  the  thumb  open  into  the 
superficial  radial  vein,  and  the  innermost,  or  ulnar  digital  vein  of  the 
little  finger  ends  in  the  posterior  superficial  ulnar  vein." 

It  will  thus  be  obvious  that  the  two  descriptions  differ,  not  onlv  in 
the  number  of  the  Vv.  metacarpeae  dorsales,  but  also  as  to  their  mode  of 
termination. 

In  our  own  observations  we  found  the  number  to  be  three,  and  the 
mode  of  termination,  an  arch.  As  this  arch  was  present  in  some  form 
or  another  in  everv  one  of  the  300  cases  examined,  we  are  clearlv  of 
opinion  that  the  B.N. A.  term— the  only  one  provided — of  rete  venosum 
dorsale  manus  is  misleading,  and  should  be  replaced,  or,  at  all  events,  sup- 
plemented by  the  term  "arcus  venosus  dorsalis." 

The  arcus  venosus  dorsalis  was,  as  stated,  present  in  some  form  in 
every  one  of  the  300  cases  examined,  but  was  not  situated  at  the  lower 
parts  of  the  ossa  metacarpalia,  as  stated  bv  Cunningham,  but  opposite 
their  middles.  It  is  convex  distallv  and  receives  the  three  Vv.  meta- 
carpeae dorsales  from  the  three  medial  intermetacarpal  spaces.  Its  radial 
end  coincides  with  the  commencement  of  the  V.  cephalica,  and  its  ulnar 
end  with  the  commencement  of  the  V.  basilica.     In  our  opinion,  therefore, 


221 

the  arrangement  of  the  larger  superficial  venous  trunks  on  the  dorsal  sur- 
face of  the  hand  so  closely  resembles  that  of  the  dorsal  surface  of  the 
fco:,  as  to  \\  arrant  the  same  description  sufficing  for  both ;  in  other_  words, 
both  regions  are,  as  regards  the  veins,  homologous,  a  point  which  has 
not,  as  yet,  been  sufficiently  recognised.  In  82  per  cent,  of  our  cases  w^e 
found  a  large  vein  passing  from  the  centre  of  the  concavity  of  the  arcus 
venosus  dorsalis  proximally  to  terminate  in  65  per  cent,  in  the  v.  cephalica, 
and  in  the  remaining  17   per  cent,   in  the  v.   basilica. 

The  radial  extremity  of  the  arcus  venosus  dorsalis,  or,  in  other  words, 
the  commencement  of  the  w  cephalica,  receives  the  more  radial  of  the  two 
vv,  digitales  dorsales  proprise  of  the  index  finger,  as  well  as  both  the 
similar  veins  of  the  pollex. 

The  ulnar  extremity  of  the  arcus  venosus  dorsalis  is  somewhat  less  definite 
than  the  radial  extremity,  but  is,  nevertheless,  to  be  regarded  as  forming  the 
commencement  of  the  v.  basilica,  inasmuch  as  we  found  this  to  be  the 
case  in  100  per  cent,  of  the  individuals  examined  by  us;  whilst,  further, 
the  ulnar-  end  of  the  arcus  venosus  dorsalis  was  the  main  venous  outlet 
in  some  53  per  cent.  It  is  thus  perfectly  evident  that  the  v.  basilica  is 
to  be  regarded  as  a  direct  continuation  of  the  ulnar  end  of  the  arcus 
venosus  dorsalis.  In  47  per  cent,  we  also  found  a  large  well-marked 
vein  issuing  from  the  ulnar  end  of  the  arcus  venosus  dorsalis,  and  pass- 
ing obliquely  proximallv  and  radially  across  the  dorsal  surface  of  the 
wrist  to  terminate  in  the  v.  cephalica;  whilst,  lastly,  the  v.  cephalica 
accessoria  was  also  found  to  arise  in  the  ulnar  end  of  the  arcus  venosus 
dorsalis  in  about  28  per  cent. 

The  pre-Basle  description  of  the  radial  end  of  the  arch  terminating 
in  the  "  superficial  radial  vein"  we  regard  as  inaccurate,  inasmuch  as  we 
only  found  such  a  termination  in  18  per  cent.  ;  in  all  the  remainder  it 
was  in  the  "  median  vein,"  that  is,  the  v.  cephalica  of  the  B.  N.  A. 

Passing  next  to  the  volar  surface  of  the  palm,  we  found  a  venous  rete 
best  marked  on  the  thenar,  hypothenar,  and  volar  aspect  of  the  wrist,  with 
its  outlet,  in  99  per  cent,  the  v.  mediana  antibrachii.  Spalteholz  speaks 
of  the  plexus  passing  proximally  into  the  plexus  of  the  forearm  ;  but  we 
only  found  such  an  arrangement  in  i  per  cent,  of  our  300  cases. 

The  V.  Cephalica. — The  v.  cephalica  is  to  be  defined  as  that  vein, 
which,  commencing  in  the  radial  extremitv  of  the  arcus  venosus  dorsalis, 
winds  round  the  radial  border  of  the  forearm,  and  passes  proximally 
along  the  arm  to  the  shoulder  region.  Of  this  vein  two  distinct  tvres 
occur,  one,  the  normal  type,  found  bv  us  in  84  per  cent.,  and  comprising 
the  median,  median  cephalic,  and  cephalic  veins  of  the  older  terminologv, 
and  the  other,  less  constant,  but  perfectly  recognisable,  and  found  bv  us 
in  t6  per  cent.,  comprising  the  radial  and  cephalic  veins  of  the  pre-Basle 
nomenclature. 

In  every  instance,  we  found  the  v.  cephalica  arising  as  a  direct  con- 
tinuation of  the  radial  end  of  the  arcus  venosus  dorsalis,  and  in  47  ner 
cent  of  cases  it  receives,  as  previously  stated,  a  large  obliquely-directed 
vein  from  the  ulnar  end  of  the  arch. 

As  in  the  first  type,  the  v.  cephalica  ounces  round  the  radial  border 
of  the  forearm  some  4  cm.  proximal  to  the  processus  styloideus  of  the 
radius  on  to  the  volar  surface.  Here  the  vein  continues  to  pass  proximallv 
and  slightly  medially  until  it  reaches  a  point  just  distal  to  the  bend  of 
the  elbow,  where  it  gives  off  the  v.  mediana  cubiti.  Continuing  its 
proximal  course,  the  v.  cephalica  runs  in  the  sulcus  bicipitalis  lateralis, 
and  then  in  the  trigonum  deltoideopectorale  to  its  termination. 
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In  the  second  type,  which  \vc  onlv  found  in  some  i6  per  cent.,  the  v. 
cephalica  lies  somewhat  more  laterally  than  in  the  first  type,  and  does 
not  give  off  the  v.  medinna  cubiti.  but  receives  instead  the  v.  mediana 
cephalica  from  the  v.  mediana  antibrachii.  Its  subsequent  course  in  the 
arm  is  as  in  the  first  type. 

The  termination  of  the  v.  cephalica  was,  in  our  series  of  cases,  remark- 
ably constant.  We  never  found  it  crossing  the  clavicula,  nor  did  we  find 
any  wariations  from  the  normal  mode  of  termination  with  two  exceptions. 

In  one  of  these  two  exceptions  the  v.  cenhalica  turned  mediallv  across 
the  distal  third  of  the  arm  and  the  INI.  biceps  brachii  to  terminate  in  the 
v.  basilica.  In  the  second  exceptional  mode  of  termination,  the  v.  cephalica 
became  continuous  with  the  v.  mediana  cubiti,  and  so  terminated  in  the 
V.  basilica. 

The  v.  cephalica  of  the  B.  N.  A.  terminology  is.  therefore,  a  remark- 
ably constant  structure,  and  it  is  not  without  interest  to  compare  the 
results  of  our  investigation  on  this  vein  with  our  observations  on  what 
\vas  formerly  known  as  the  median  vein. 

The  median  vein  of  the  pre-Basle  terminologv  is  that  vein  which  divides- 
in  the  vicinity-  of  the  elbow  joint  into  median-cephalic  and  median-basilic 
veins.  We  found  this  vein  remarkably  variable  alike  in  its  origin,  course, 
and  termination ;  thus,  we  found  the  vein  had  a  most  variable  origin  from 
both  extremities  of  the  dorsal  venous  arch,  from  the  radial  side  of  that 
arch,  from  the  palmar  plexus,  from  the  dorsal  palmar  plexus,  from  the 
plexus  of  the  forearm,  or  even  from  the  deep  median  vein.  Its  course 
obviously  varied  in  accordance  with  its  variable  mode  of  origin.  Even 
its  termination,  the  most  constant  fact  about  the  vein,  is  also  liable  to 
many  variations,  its  ultimate  division  into  median-cephalic  and  median- 
basilic  sometimes  taking  place  even  as  low  down  as  the  middle  of  the 
forearm. 

It  is  thus  sufficiently  clear  that  it  is  more  accurate  to  describe  a  longitu- 
dinallv  coursing  v.  cephalica  than  a  more  medially  situated  median  vein. 

The  V.  Basilica. — The  v.  basilica  is  described  by  Spalteholz  as  com- 
mencing "  upon  the  back  of  the  hand,  frequently  as  the  continuation  of 
the  V.  metacarpea  dorsalis  IV.,  loops  around  the  ulnar  side  of  the  fore- 
arm to  its  volar  surface,  and  runs  on  this  as  far  as  the  elbow,  then  in 
the  sulcus  bicipitalis  medialis  along  the  upper  arm  as  far  as  its  middle 
third.  There  it  perforates  the  fascia,  goes  still  some  distance  upwards,  and 
unites  sooner  or  later  with  one  of  the  (more  delicate)  vv.  brachiales 
The  \"ein  comprises  what  were  formerly  described  as  the  posterior  ulnar 
and  basilic  veins.  In  the  forearm  the  v.  basilica  is  of  smaller  size  than 
the  cephalic,  but  in  the  arm  the  reverse  is  the  case. 

As  regards  the  origin  of  the  v.  basilica,  we  do  not  agree  with  the 
statement  that  it  commences  "  frequently  as  the  continuation  of  the  v. 
metacarpea  dorsalis  IV."  We  never  found  such  an  origin  once;  on  the 
contrary,  in  loo  per  cent,  of  our  cases  the  v.  basilica  commenced  as  a  direct 
continuation  of  the  ulnar  end  of  the  arcus  venosus  dorsalis.  It  is  perfectly 
true  that  this  continuity  was  not  always  of  sufficiently  large  size  as  to  con- 
stitute the  main  outlet  of  the  blood  stream  from  the  arch,  for  in  .some  47  per 
cent,  the  v.  basilica  was  very  small  at  its  origin,  and  the  main  outflow  of 
blood  from  the  ulnar  end  of  the  arch  was  switched  over  to  the  v.  cephalica 
by  the  oblique  vein  pre\'iously  described ,;  but  in  all  the  remaining  per- 
centage the  V.  basilica  did  actually  frirm  the  main  outlet  of  the  arcus 
venosus  dorsalis. 
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The  course  of  the  v.  basilica  we  found  to  be  remarkably  constant,  as 
was  also  the  termination  in  it,  near  the  elbow,  of  the  v.  mediana  cubiti. 
Less  frequently,  in  some  43  per  cent.,  the  v.  mediana  antibrachii  ter- 
minated in  the  v.  basilica,  and  as  a  very  rare  variation,  the  v.  cephalica 
in  one  individual,  as  previously  described.  This  last,  apparently  very 
rare,  ^•ariation,  is  of  some  interest,  in  view  of  the  fact  that  A.  Stocquart 
has  described  a  case  of  bilateral  absence  of  the  cephalic  vein  in  man  in  a 
publication  which  is  not  available  to  us  in  Melbourne.^ 

The  termination  of  the  v.  basilica,  being  deeply  situated,  did  not  fall 
within  the  province  of  the  present  investigation  ;  but  it  has  been  worked 
out  in  44  cases  by  Carle, ^  who  found  that  in  35  of  his  cases  the  v. 
basilica  passed  into  the  v.  axillaris  without  any  line  of  demarcation.  The 
union  of  the  v.  basilica  with  the  v.  brachialis  medialis  bein^  most  fre- 
quently by  means  of  a  more  or  less  well  marked  plexus  situated  two  or 
three  fingers'  breadth  distal  to  the  pectoralis  tendon. 

The  V.  Mediana  Antibrachii. — The  v.  mediana  antibrachii  is  a  vein 
described  bv  Spalteholz  as  passing  "upward  upon  the  middle  of  the  volar 
surface  of  the  forearm,  bifurcates  in  the  flexure  of  the  elbow,  and  goes 
partly  to  the  v.  basilica  as  a  v.  mediana  basilica,  partly  to  the  v.  cephalica 
as  the  v.  mediana  cephalica."  This  vein  should,  therefore,  correspond 
to  the  median  vein  of  the  older  terminology ;  but,  as  a  matter  of  fact,  it 
only  did  so  in  some  18  per  cent,  of  our  cases;  in  all  the  remainder 
it  coincided  with  the  anterior  ulnar  vein.  In  our  observations  we  found 
the  V.  mediana  antibrachii  to  be  the  main  outlet  of  the  rete  venosum 
volare  manus,  whence  it  passed  proximally  along  the  ulnar  5ide  of  the 
volar  surface  of  the  forearm  to  a  variable  termination  in  the  vicinity  of  the 
elbow  joint,   as  follows-:  — 

In  42  per  cent,  of  cases  it  terminated  in  the  v.  basilica. 

In  43  per  cent,  in  the  v.  mediana  cubiti. 

In  13  per  cent,  the  v.  mediana  antibrachii  terminated  bv  dividing 
into  the  v.  mediana  basilica  and  the  v.  mediana  cephalica ;  and  in  the 
remaining  cases,  four  in  number,  the  vein  was  altogether  absent. 

The  M-shaped  arrangement  of  the  veins  in  front  of  the  elbow  de- 
scribed by  British  anatomists,  is,  therefore,  the  less  common  of  the  two 
types  of  venous  anastomosis  at  the  bend  of  the  elbow  between  the  two 
great  longitudinally  directed  vv.  cephalica  et  basilica.  In  the  more 
common  of  the  two  types  the  anastomosis  is.  by  means  of  the  v.  mediana 
cubiti ;  in  the  less  common  type  it  is  by  the  v.  mediana  antibrachii 
dividing  into  the  vv.  mediana  basilica  et  mediana  cephalica.  In  three  of 
our  cases  in  which  the  less  common  type  of  anastomosis  was  present,  we 
found,  in  addition,  a  small  obliquely  situated  cross  communicating  vessel 
between  the  vv.  cephalica  et  basilica  situated  just  proximal  to  the  elbow- 
joint — apparently  a  rare  condition. 

The  V.  Cephalica  Accessoria. — The  v.  cephalica  accessoria  is  described 
h\  Spalteholz  as  "a  .second  longitudinal  vessel  situated  laterally  on  the 
forearm,  which  opens  into  the  main  vein."  By  Morris,  the  vein  is  merely 
mentioned,  without  description.  As  a  matter  of  fact,  the  v.  cephalica 
accessoria,  though  variable,  is  remarkably  constant,  as  we  found  it  in 
no  less  than  82  per  cent,  of  our  300  cases. 

The  origin  of  the  v.  cephalica  accessoria  is  variablv  from:  — 

(a)  In  39  per  cent,  some  small  venous  radicles  in  the  distal  part  of  the 
dorsal  surface  of  the  forearm. 

{b)  In  28  per  cent,  from  the  ulnar  extremity  of  the  arcus  venosus 
dorsalis. 
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(,  )  111  i()  pel  cciu.  from  the  cephalica  itself  at  the  spot  where  that  vein 
[inns  tuiind  the  radial  border  of  the  forearm.  In  these  cases  the  v. 
cephalica  accessoria  was  of  large  size,  and  terminated  in  the  v.  cephalica 
at  a  more  proximal- level,  so  that  it  was  nothing  more  than  a  species  of 
short  circuiting  vein  between  the.  distal  and  proximal  parts  of  the  main 
longitudinal  venous  stem. 

(d)  In  the  remaining  percentage  of  cases  the  vein  was  practically  in- 
appreciable. 

The  V.  Mcdiana  Cubiti. — The  v.  mediana  cubiti  is  described  as  a  con- 
necting branch,  which  usuallv  leads  obliquely  upward  in  the  flexure  of 
the  elbow  from  the  v.  cephalica  to  the  v.  basilica,  "  and  lateralward  from 
the  lacertus  fibrosus.  anastomoses  with  the  deep  veins."  We  found  the 
\-ein  to  be  remarkably  constant,  inasmuch  as  it  was  present  in  84  per 
cent.,  and  in  43  per  cent,  it  received  as  a  tributary  the  v.  mediana 
antibrachii.  In  4  per  cent,  the  vein  arose  from  the  v.  cephalica  much 
more  distallv  than  usual  ;  that  is.  at  about  the  middle  of  the  forearm. 
The  function  of  the  vein  is  to  transfer  the  main  venous  return  from 
the  radial  to  the  ulnar  side  of  the  forearm. 

In  addition  to  the  foregoing  main  Aenous  trunks,  we  also  found  small 
irregular  plexuses  on  both  the  dorsal  and  volar  surfaces  of  the  fore- 
arm, which  opened  into  the  four  longitudinal  veins  already  described. 
The  plexuses  did  not,  however,  ever  assume  the  extraordinary  prominence 
attributed  to  them  in  the  illustrations  of  such  modern  text-books  as  Morris 
and   Spalteholz. 

Abnortnalities. — Amongst  the  abnormal  veins  noted  by  us  were  an 
apparent  reduplication  of  the  v.  mediana  cubiti,  the  extra  vessel  lying 
on  the  proximal  side  of  the  main  trunk,  found  in  4  per  cent.  In  two 
cases  there  was  a  somewhat  similar  \-enous  connexion  between  the  v. 
cephalica  and  the  v.  cephalica  accessoria.  In  four  cases  the  v.  cephalica 
did  not  give  off  the  v.  mediana  cubiti,  the  latter  vein  being  apparently 
represented  by  the  terminal  portion  of  the  v.  mediana  antibrachii.  In  four 
cases  the  vv.  cephalica  et  basilica  were  alone  present,  the  v.  mediana 
cubiti.  V.  mediana  antibrachii,  and  the  v.  cephalica  accessoria  being  all 
absent.  In  one  case  the  brachial  portion  of  the  v.  cephalica  was  absent,  as 
previously  mentioned,  an  abnormality  which  obviously  arises  from  the 
apparent  natural  tendency  of  the  superficial  venous  return  to  be  switched 
over  from  the  radial  to  the  ulnar  side  of  the  forearm.  In  six  cases  the 
anastomosis  between  the  vv.  cephalica  et  basilica  bv  means  of  the  vv. 
mediana  basilica  and  the  v.  mediana  cephalica  was  reduplicated. 

We  ha\'e  already  given  it  as  our  opinion  that  the  general  arrangement 
of  the  superficial  veins  of  the  superior  extremity  coincides  with  that  of 
the  inferior  extremity  ;  and  from  these  observations,  made  upon  300  living 
.subjects,  we  are  further  clearly  of  opinion  that  the  B.  X.  A.  method  of 
regarding  the  main  venous  return  as  by  two  longitudinal  trunks — the  vv. 
cephalica  et  basilica— coincides  more  closely  with  the  observed  fact? 
upon  the  adult,  and  with  the  known  facts  of  the  embryological  develop- 
ment of  the  upper  limbs  veins  than  do  the  older  descriptions  of  M-shaped 
structures.  As  regards  the  embryology  McMurrich^o  states.  "  the 
development  of  the  limb  veins  of  the  human  embrvo  requires  further  in- 
•^•estigation ;  but  from  a  comparison  of  what  is  known  with  what  has 
been  ob.served  in  rabbit  embryos,  it  may  be  presumed  that  the  chansres 
which  take  place  are  somewhat  as  follows  : — The  blood  brought  to  the 
limbs  by  the  arteries  is  collected  into  a  marginal  vein  which  surrounds 
the  free  edges  of  the  distal   portions  of  the  limb  and  passes  proximally 
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in  two  stems,  one  situated  on  the  ulnar  (fibular),  and  the  other  on  the 
radial  (tibial)  side.  In  the  anterior  extremity  the  radial  vein  becomes  of 
less  and  less  importance,  and  as  the  digits  develop  the  marginal  vein 
becomes  broken  up  into  segments  and  disappears,  while  the  ulnar  vein 
persists,  forming  the  basilic  vein  of  adult  anatomy.  All  other  veins  of 
the  arm  are  secondary,  or  tertiary  developments,  the  cephalic  and  other 
superficial  veins  first  developing,  and,  later,  the  deep  veins.  At  first 
■  the  cephalic  vein,  passing  over  the  clavicle,  empties  into  the  external 
jugular,  but  later  it  forms  a  connexioiii  with  the  axillary  below  the 
clavicle,  the  portion  above  this  connexion  persisting  as  the  jugulo-cephalic." 
Hochstetter^^  has  worked  out  the  development  of  the  veins  of  the 
extremities  of  the  Amniotes,  and  more  recently  Lewis^^  has  done  the 
same  for  the  veins  of  the  upper  extremity  of  the  rabbit.  Lewis  finds 
that  the  primary  vein  of  the  limb  grows  distally  along  its  ulnar  side, 
followed  later  by  the  secondary  or  cephalic  vein,  which  Lewis,  in  opposi- 
tion to  Hochstetter,  describes  as  growing  distally  from  the  trunk  to  the 
limb,  and  not  vice  versa,  as  described  by  Hochstetter. 

Whichever  of  these  embryological  views  may  be  correct,  it  is  clear  that 
the  chief  venous  return  is  along  the  ulnar  side  of  the  limb — embryological 
conclusions,  which  are  fully  borne  out  on  the  adult  by  the  present  inves- 
tigation. 

Conclusions. 

Our  conclusions  are  as  follows:  — 

1.  The  B.  N.  A.  description  of  the  superficial  veins  of  the  superior 
extremity  is  more  in  accordance  with  the  observed  facts  upon  adults,  and 
Avith  the  embryological  facts,  in  so  far  as  these  are  known,  than  any  other 
descriptive  method.  It  is  not,  however,  in  all  points  of  detail  absolutely 
correct,  notably  as  regards  its  failure  to  mention  the  arcus  venosus  dorsalis ; 
whilst  the  commencements  of  the  vv.  cephalica  et  basilica  are  as  stated 
in  this  paper,  and  not  as  more  usually  described. 

2.  The  superficial  veins  of  both  upper  and  lower  limbs  are  homologous, 
and  ought  to  be  described  as  such. 

3.  The  main  venous  return  in  the  upper  limb  is  by  means  of  the 
v.  basilica,  and  all  the  other  veins  displav  a  tendency  to  converge  unon 
this  vein. 

4.  In  83  per  cent,  the  general  type  arrangement  is  the  two  longitu- 
dinally directed  vv.  cephalica  et  basilica,  with  the  connecting  v.  mediana 
cubiti. 

5.  In  16  per  cent,  the  type  arrangement  is  with  two  longitudinally 
directed  veins  as  before,  connected  by  the  M-shaped  vw  mediana  antibrachii, 
mediana  basilica,  et  mediana  cephalica. 

6.  In  I  per  cent,  the  type  arrangement  is  two  longitudinallv  directed 
veins  only,  without  any  cross  connexions  in  the  vicinitv  of  the  elbow  joint. 
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societa  to.scana  di  scienze  natural!.  Vol.  XL,   1891.  pp.  67-77. 

16.  Thibaudet.  Pierre. — "'  Veines  de  la  "Main  et  de  I'avant  Bras." 
Lille.   1 89 1,  87  pages,  Avec  2  planches,   4. 

The  last  four  were  not  available  in  Melbourne. 


OBSERVATION'S  ON   PERLLACHRYiNIAL  OSSICLES. 

Hugo  Flecker,  M.B., 
Demonstrator  in  Anatom\ ,   University  of  Sydney,   New  South  Wales. 

Amongst  257  skulls  of  various  races  in  the  collections  of  the  Austra- 
lian Museum  and  the  University  Museum  of  Anatomy  in  Sydney,  I  find 
the  relative  frequency  of  various  forms  of  perilachrymal  ossicles,  and  of 
complete  absence  of  any  form  of  them,  to  be  as  follows  : — 

Absence,  1.9  per  cent.     Absence  in  the  majority  of  cases  is  bilateral. 
The  a\erage  of  the  observations  of  se\en    obser\ers  (including 
the  reporter)  gives  only  0.9  per  cent,  of  absence. 
Superior  lachrvmo-ethmoidal.  present  in  0.4  per  cent.  ;  A.  Thomson 

found  it  in   1.5  per  cent. 
Inferior  lachrymo-ethmoidal,  present  in  5  per  cent.  ;  Thomson  found 

it  present  in  only  0.6  per  cent. 
Lachrvmo-ethmoidal.  present  in  2.3  per  cent.  The  average  of  the 
statistics  of  four  observers  is  t.2  per  cent.  I  also  found  two 
ossicles  intercalated  in  the  middle  of  the  lachrymo-ethmoidal 
suture. 
Ossicle  of  lachrymal  groove  (Ledouble),  present  in  0.3  {5er  cent. 
Average  of  results  of  ten  observers  is  1.5  per  cent.  It  is 
bilateral  in  the  majority  of  cases. 
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Ossicle  of  lamina,  present  in  15.5  per  cent.  Ledouble  found  it 
in  2  per  cent.  ;  Macalister  and  Thomson  in  1.5  per  cent. 

Ossicle  of  infraorbital  margin,  was  met  with  only  once.  Other 
ossicles  were  met  with  in  the  frontolachrymal,  maxillo-lachrymal, 
inferior  frontomaxillary.  and  frontoethmoidal  sutures.  Of  the 
skulls  examined  about  72  percent,  were  of  Oceanic  races,  which 
may  partly  account  for  the  disparity  of  the  figures  with  those  of 
other  observers. 


SOME   METHODS   OF   PREPARATION   OF   ANATOMICAL 

SPECIMENS. 

Dr.  S.  A.  Smith  (University  of  Sydney)  demonstrated  several  speci- 
mens of  ossification  centres  in  the  embrvo,  the  blood-vessels  of  the  mam- 
malian kidney,  and  the  blood-vessels  and  the  framework  of  the  dog's 
spleen. 

Schultze  Clearing  Method. — A  human  embryo  of  28  m.m.  neck  breech 
length,  which  had  been  prepared  for  the  investigation  of  the  ossification 
centres  was  exhibited,  and  the  manner  of  its  preparation  described.  After 
thoroughly  shrivelling  with  95  per  cent,  alcohol  for  at  least  ten  days,  the 
embryo  is  split  down  the  middle  line,  and  the  main  masses  of  the  ^•iscera 
dissected  away.  The  specimen  is  then  placed  in  a  i  per  cent,  solution 
of  K.O.H.  Higher  strengths  of  K.O.H.  (up  to  2|  per  cent.)  have  been  used 
without  destroying  the  specimen.  When  thoroughlv  cleared,  the  embryo 
can  be  mounted  permanently  in  pure  glycerine  upon  a  black  glass  slide  in 
a  narrow  glass  jar,  and  firmly  sealed  with  a  layer  of  12  per  cent,  clear 
glycerine  jelly.  The  glass  lid  having  finally  been  sealed  with  paraffine, 
the  specimen  is  now  permanently  mounted,  and  can  be  handled  without 
risk  of   injury.^ 

Specimens  of  the  vessels  and  framework  of  the  spleen  were  also  shown 
and  described.  These  had  been  prepared  after  the  method  described  by 
Mall.^  The  arterial  system  had  been  first  injected  with  a  6  per  cent,  cellu- 
loid injection  mass,  in  which  cinnabar  granules  w-ere  finelv  suspended. 
The  spleen  having  been  removed,  special  care  being  taken  not  to  injure 
the  capsule,  it  w^as  then  placed  in  w^ater  for  about  eight  days,  until  the 
pulp  was  thoroughly  macerated.  The  pulp  was  then  washed  out,  and  the 
capsule  distended  w'ith  air,  and  the  preparation  hung  up  to  dry.  When 
thoroughly  dry,  portions  of  the  capsule  ma)  be  then  dissected  aw'av  with 
scalpel  and  forceps,  and  a  beautiful  demonstration  be  obtained  of  the 
vessels  and  framework  of  the  organ. 

Corrosion  Preparations. — Some  celluloid  casts  were  shown  of  the 
arteries  and  veins  of  the  kidneys  of  the  cat,  dog,  and  native  cat.  These 
preparations  had  been  made  specially  to  investigate  the  arrangement  of  the 
afferent  and  efferent  glomerular  vessels  and  the  arteriole  rectse. 

The  vascular  system  of  the  animal  is  washed  out  thoroughly  im- 
mediately after  death  with  warm  saline  solution.  The  kidney  is  then  dis- 
sected out  under  water  with  great  care,  leaving  a  wide  margin  of  tissue  all 
around,  and  preserving  the  artery  to  its  origin.  A  cannula  of  appropriate 
size  is  then  inserted  into  the  artery,  this  being  done  under  water,  to  obviate 
the  entrance  of  air  bubbles.     This  cannula  is  connected  with  a  pressure 

'  Hill,  E.  C.     Johns  Hopkins'  Hofpi'tnl  nnUctin.  April,  1900. 
'  Mall,  Franklin  P.     Zeit>ifb.  fm-  Morph.  it.  Anfh.,  Bd.  II.,  p.  1. 
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apparatus.  Pressure  is  obtained  by  compressed  air.  Tlie  cylinder  of  a 
pressure  pump  is  connected  with  a  tube  passing  through  the  rubber  bung 
of  a  narrow  ghiss  cylinder,  the  cylinder  being  .so  adjusted  that  it  can  be 
easily  filled  with  the  injection  mass.  From  the  other  end  of  this  cylinder 
a  tube  leads  to  the  cannula,  which  has  been  tied  securely  into  the  vessel. 

The  cylinder  is  filled  with  salt  solution,  which  is  allowed  to  flow  while 
the  cannula  is  being  passed  into  the  artery.  A  small  quantity  of  acetone 
is  then  run  through  the  apparatus.  The  corrosion  mass  is  then  put  into 
the  injection  cylinder,  and  a  pressure  of  20  to  30  lbs.  to  the  square  inch 
i.>  then  quickly  applied.  Such  an  apparently  great  head  of  pressure  is 
necessary  to  force  the  viscid  injection  mass  through  the  apparatus  with  any 
velocity.  The  pressure  is  Icept  up  for  twenty  to  thirty  minutes,  a  ligatuie 
is  then  tied  tightly  just  distal  to  the  cannula  to  prevent  a  back  flow,  and 
the  preparation  allowed  to  stand  for  twelve  hours  to  allow  the  celluloid 
to  solidify.  Huber  has  stated^  that  this  wait  is  unnecessary,  but  it  was 
found  that  the  larger  branches  of  the  corrosion  do  not  set  so  solidly,  and 
do  not  stand  the  subsequent  manipulations  so  well,  when  the  preparation 
has  not  been  allowed  to  stand  for  at  least  a  few  hours.  The  preparation 
is  then  put  into  a  macerating  fluid  of  pure  H.  CI.,  and  in  a  few  days  (4  =  7 
varying  with  the  size  of  the  block  of  tissue)  maceration  is  complete.  The 
preparation  is  then  carefully  transferred  to  a  dish  of  Water,  and  the  tissues 
are  gently  removed  by  playing  water  against  them  from  a  glass  dropper 
with  a  rubber  bulb.  This  part  of  the  procedure  demands  great  care  and 
patience,  since  a  too  violent  stream  of  water  injures  the  more  delicate  parts 
of  the  corrosion.  The  success  of  the  preparation  depends  largely  upon 
the  composition  of  the  corrosion  mass.  The  most  satisfactory  solution  is 
the  following  : — 

Celluloid,  grms.  6 

Camphor,   grms.   3 

Castor  oil,  Cc.  5 

Acetone,  to  Cc.  100. 
For  the  colouring  of  this  mass,  alkanin,  as  recommended  by  Huber,  for 
fine  injections,  and  cinnabar  for  coarse  injections,  were  found  most  suitable. 
For  large  class  specimens  for  macroscopic  use,  a  somewhat  stronger  solution 
(8  per  cent.)  is  better. 

In  this  manner,  celluloid  casts  of  the  vascular  systems  of  various  organs 
can  be  obtained,  in  which  the  finest  strands  of  the  celluloid  Avill  stand 
quite  a  surprising  amount  of  straining  and  bending,  and  actual  dissection 
with  fine  scissors  and  needles  can  be  carried  out  under  the  binocular  micro- 
scope. 

These  preparations  can  be  examined  most  advantageously  in  clear  water, 
but  they  can  l)e  permanently  mounted  in  glass  jars  in  a  10  per  cent,  glyce- 
rine jelly.     This  may  be  prepared  after  the  following  formula  : — 

Gelatine,  grms.  10 

Glycerine,  Cc.  50 

Water,  Cc.  40,  with  |  per  cent,  salicylic  acid. 
This  mixture  should  be  cleared  with  w'hite  of  egg  and  egg  shell  (i  egg 
white  and  shell  to  500  Cc.  jelly)  filtered  while  hot,  and  used  fresh.  It  is 
essential  that  the  jelly  be  not  heated  too  often,  as  it  readily  becomes  brown 
under  such  circumstances.  If  the  glass  lid  of  the  containing  vessel  be 
carefully  sealed  with  paraffin,  the  permanency  of  the  preparation  is  then 
assured. 

•  Huber,  O.  C.iil.     A  merican  Journal  of  Anatomy,  Vol.  \I.,  p.  3!)!;  1907. 
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THE   CRANIAL  FORM  OF  THE   SOLOMON   ISLANDERS. 

S.  A.  Smith,  M.B.,  Ch.  M., 

Senior  Demonstrator  in  Anatom}-,   University  of  Sydney. 

This  paper  is  to  be  published  in  extenso  in  another  place.  It  dealt 
in  the  first  place  with  physical  anthropology  in  general,  and  especially 
with  the  new  phase  inaugurated  by  the  researches  of  Schwalbe  and  his 
pupils  in  their  studies  on  the  Pithecanthropus  fragments  and  those  of 
Diluvial  man. 

The  remainder  of  the  paper  embodied  an  attempt  to  apply  some  of 
these  principles  to  the  study  of  a  series  of  skulls  from  San  Christoval, 
Solomon  Islands,  this  being  portion  of  a  more  complete  study  of  the  cranial 
form  of  the  Melanesian  peoples. 


CONGENITAL    MALFORMATIONS    OF    THE    RIGHT 

VENTRICLE. 

Dr.  S.  a.  Smith  (University  of  Sydney)  demonstrated  some  hearts 
showing  congenital  malformations  of  the  right  ventricle.  In  all  of  these 
hearts,  the  malformation  was  to  be  ascribed  to  some  anomaly  in  the 
development  of  the  bulbus  cordis,  and  illustrated  some  of  the  stages  des- 
cribed by  Keith. ^  This  author  has  recently  shown  that  there  is  present 
in  the  human  heart  a  fourth,  and  hitherto  unrecognised  subdivision,  viz., 
the  bulbus  cordis.  Griel,^  in  his  researches  on  the  developmental  history 
of  the  heart,  has  shown  that  the  bulbus  cordis  of  the  reptilian  heart  can 
be  traced  into  the  mammalian  heart,  where  its  cavity  alone  persists,  its 
muscular  wall  having  been  overgrown  by  the  ventricular  musculature. 
Keith^  has  accurately  defined  the  extent  of  this  bulbar  cavity,  showing  that 
it  corresponds  to  the  infundibular  portion  of  the  right  ventricle.  Its 
limits,  therefore,  can  be  accurately  marked  out  as  follows  : — Superiorly  the 
cavity  of  the  bulbus  cordis  ends  at  the  pulmonarv  orifice,  while  the  inferior 
boundary,  the  ostium  bulbi,  is  formed  by  the  moderator  band  and  the  right 
and  left  septal  bands  (by  their  margins).  The  ostium  can  be  easily  demon- 
strated in  the  heart,  well  fixed  by  formalin  by  simply  dissecting  away  the 
anterior  wall  of  the  infundibulum  of  the  right  ventricle.  In  such  a  speci- 
men, the  plane  of  this  orifice  is  seen  to  be  very  oblique,  leading  up  as  it 
approaches  the  septum,  to  the  vicinity  of  the  septal  flap  of  the  mitral  valve. 
The  posterior  wall  of  the  bulbus  is  therefore  verv  reduced,  being  formed 
of  that  portion  of  the  interventricular  septum  which  is  composed  of  the 
right  and  left  septal  bands  (Keith).  The  outer  wall,  the  larger,  is  formed 
by  the  anterior  wall  of  the  infundibulum. 

Two  of  the  hearts  exhibited  showed  two  stages  in  the  arrested  develop- 
ments of  the  bulbus  cordis,  the  infundibular  portion  of  the  right  ventricle 
being  represented  by  a  narrow  channel  in  the  anterior  wall  of  the  ventricle, 
extending  from  the  ostium  bulbi  to  the  pulmonarv  orifice,  producing  the 
characteristic  condition  of  congenital   pulmonarv   stenosis. 

Heart  No.  3  showed  a  much  rarer  condition.  This  heart  was  sent  to 
the  Anatomical  Department  bv  Dr.  V.  Benjafield.  labelled  "  Heart  with 
Three  Ventricles."  The  clinical  history  was  unfortunately  very  imper- 
fect. The  heart  had  been  obtained  from  a  girl  of  about  seventeen  years  of 
age.     From  birth,  she  had  exhibited  the  characteristic  signs  and  symptoms 

'  Keith,  A.     Qiiatei-centejiar)/ Studies  in  Pathologi/,  Aberdeen,  1906  ;  p.  ."57. 

'  Greil.     Summarized  in  Hoplistter's  account  in  Haiidhuch  der  Vernleich.  %i.  Exp.  Entwickelunnglehr 
del-  Wirhelthicve,  parts  4,  5,  14,  15  ;  1903. 

'  Keith,  A.    Jounial  Anat.  and  Phys.,  Vol.  39,  1905  ;  P/«c.  Anat.  Snc  ,  p.  xiv. 
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oi  cunyenitnl  heart  disease,  nnd  she  linally  died  of  an  attack  of  acute 
tiidocarditis.  As  the  heart  had  necessarily  to  be  obtained  under  great  diffi- 
culties through  a  very  small  incision,  the  specimen  was  rather  incomplete, 
the  great  vessels  l)eing  cut  off  very  short.  The  auricles  were  quite  normal 
in  every  wav.  'J'he  left  ventricle  was  found  to  open  into  the  right  ventricle 
by  a  well-marked  patent  interventricular  foramen.  The  aortic  opening 
was  situated  immediately  over  this  interventricular  opening,  but  rather 
more  over  the  right  than  over  the  left  \entricle.  That  portion  of  the  left 
ventricle  which  led  up  to  the  aortic  opening  was  distinctly  narrower  than 
usual,  the  small  part  of  this  cavity  which  belongs  in  one  stage  of  develop- 
ment to  the  bulbus  cordis  l^eing  thus  indicated. 

The  right  \entricle  was  found  to  be  divided  almost  completely  into  two 
portions,  the  sinus  part  being  almost  completely  separated  from  the  in- 
fundibular. The  sinus  part  was  normal  in  size,  and  communicated  as  be- 
fore described  with  the  left  ventricle  by  means  of  the  interventricular  fora- 
men. It  lead  directly  into  the  aoritic  orifice,  which  overhung  the  right  more 
than  the  left  ventricle.  The  moderator  band  was  ^•ery  well  developed,  and 
was  quite  distinct  from  the  muscular  septum  which  separated  off  the  in- 
fundibular part  of  the  cavitw  The  distance  between  these  two  structures 
was  T  centimetre.  The  thickness  of  the  muscle  wall  of  this  sinus  part  was 
13  mm. 

The  bulbous  pa.rr  prcsfuted  an  appearance  like  that  of  a  third  ventricular 
cavitv  imbedded  in  the  anterior  wall  of  the  right  ventricle.  The  thickness  of 
this  part  of  the  heart  was  onl\  5  mm.,  as  contrasted  whh  the  thickness  of 
13  mm.  of  the  other  part  of  the  ventricle.  It  was  separated  off  by  a 
muscular  partition,  composed  quite  obviously  of  the  right  and  left  septal 
bands,  separated  bv  a  well  marked  raphe.  This  septum  was  quite  free 
from  the  interventricular  septum,  except  inferiorly  where  it  w'as  fused  to  it 
along  a  line  whi^h  w-ns  situated  quite  to  mm.  above  the  moderator  band. 
The  orifice  of  communication  between  the.se  two  portions  of  the  right 
ventricle  was  a  small  hole  3  mm.  in  diameter,  lying  clo.se  to  the  anterior 
wall  of  the  heart  at  the  lower  extremitv  of  the  infundibular  raphe.  This 
infundibular  cavitv  lead  into  a  pulmonary  orifice,  normal  in  size,  and  in 
the  disposition  of  its  valve  segments. 

A  small  portion  only  of  the  pulmonary  artery  was  present  in  the  speci- 
men. It  was  normal  in  size,  and  showed  the  stump  of  a  large  branch  lead- 
ing up  tow^irds  the  aorta.  Undoubtedly  a  large  petent  ductus  arteriosus 
had  been  present,  by  means  of  which  blood  had  found  its  way  from  the 
aorta  to  the  pulmonary  artery,  and' thence  to  the  lungs.  The  infundibular 
cavity  could  have  obtained  the  greater  part  of  its  blood  by  this  means 
only,  since  the  orifice  of  communication  l^etween  it  and  the  rest  of  the 
ventricle  was  .so  minute,  that  it  could  only  have  admitted  a  few  drops  of 
blood  at  each  contraction  of  the  heart. 

Onlv  a  verv  small  portion  of  the  aorta  was  pre.sent  showed  a  normal 
origin  of  the  coronary  arteries. 

It  is  evident  that  here  is  an  example  of  that  class  of  malformation  in 
which  the  primitive  subdivision  of  the  right  ventricle  has  persisted,  the  line 
of  subdivision  persisting  and  overgrowing.  The  main  part  of  the  septum 
is  formed  bv  the  right  septal  band —  a  purely  mammalian  structure,  which 
is  here  present  as  an  extensive  mu.scular  sheet.  It  is  interesting,  however, 
to  note  that  a  distance  of  10  mm.  separates  this  muscle  sheet  at  its  attach- 
ment to  the  anterior  wall  of  the  heart,  from  the  moderator  band.  This 
marks  the  place,  according  to  Keith  and  Flack, ^  of  the  primitive  bulbo- 
ventricular  junction.     Whether   the  case  demonstrated   was  one  in   which 

'  Keith  and  Flack,  M.     .h.nnml  Annt.  a,ul  Pln/x.,  Vol.  4:?,  I'l.  HT.,  p.  172. 
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•the  ventricular  musculature  had  commenced  to  over-row  thp  h^l^..,■  , 

.n  ,hi,,  particular  the  rUc  of  .1,^  in.ervemHan^rTep  ™°Se  figu":)'''"' 

Another  interesting  feature  in  this  hppri-  avtq  tK^       •  t  "gure). 

tence  of  ehat  part  of°fhe  bulb.:  ,vWch  wL  I  ^LtS*raI?v  t^fl 
venmcle  ,„  the  narrow  funnel-like  entrance  to  ttairta      '    "  '  '"'' 
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Abstract  of  Papers. 

The  Action  of  Strvchmne  on  H via  Amca. 

H.  G.  Chapman,  M.D.,  Alelb 

•be  local  frog  ma,  not  d^l^^t  typicaT's^'^'s  ""'  """  °'  ^"■-""'""^ 

rZ;^  Aciditv  of  Milk. 
H.   G.    Chapman.    M.D. 

lacti^TcM^b,!;  t  t'^  ^^Phenol-phthalein.      This   aciditv   is"  due.    not   to 
.lactic  acid,  but  to  the  caseinogen  nnd  the  pliosphates  present. 

The    Elastiatv    of    Rubber    Balloons    and    holloiv    Viscera. 

VV.   A.   Osborne,  D.Sc. 

Profes.sor   of    Physiology    in    Uni\ersitv   of    Melbourne. 

TTrvi;'%  r'    composed    of    perfectly    elastic    material    that    obeved 

t?"    and?n  inftiaV"""'""'""'"^/  ^*^^*^'^"^'  ^^^  ^^  ^^^^^  ^^^^^  equll 
U  u^re  sketched  ^T"""""  "T'^  '°  '^'  pre^•ailing  atmospheric,   then  if 

^  __   2  K  2  K        , 

^ where  k  is  a  constant ; 

hvJrJa'VonM"^"  \\  ^'"T-^  ^e^e  Plotted  again.st  radius  a  rectangular 
hyperbola ^vould  be  obtained  in  which  the  pressure  would  rise  asymptoti- 
cally to  ^.    But  in  an  ordinary  rubber  balloon  this  is  not  the  case.     Such 
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a  balloon  displays  marked  initial  rigidity  with  a  pronounced  hysteresis 
during  deflation.  If  this  initial  rigidity  be  removed,  by  keeping  the 
balloon  inflated  some  time  and  then  rapidly  deflating  and  once  more  in- 
flating by  measured  increments,  a  rectangular  hyperbola  is  obtained  satisfy- 
ing the  equation — 

(r  —  (i)  {p  —  b)  ^L  c  where  a,  b,  and  c  are  constants. 

It  can  be  shown  here  that  E,  the  modulus  of  elasticity,  is  not  a  con- 
stant but  a  variable,  being  a  function  of  the  strain.  In  the  case  of  the 
dead  bladder  the  initial  rigidity  is  trifling  in  amount,  as  is  also  the 
deflation  hysteresis.  The  constant  a  which,  in  the  case  of  rubber  approxi- 
mates in  magnitude  to  the  initial  radius,  is,  in  the  bladder  almost  zero. 
In  a  rubier  balloon  when  the  elastic  limit  is  reached  the  pressure  is  a 
linear  function  of  the  volume ;  this  is  not  the  case  with  bladder. 

A  neiv  and  delicate  Test  for  Acetone. 
A.  C.   H.  RoTHERA,  M.R.C.S.,  Eng. 

To  5  c.c.  of  urine  add  solid  ammonium  sulphate  in  such  quantity  that 
undissolved  salt  remains  at  the  bottom  of  the  test-tube.  Then  add  2 — 3 
drops  of  a  5  per  cent,  solution  of  sodium  nitroprusside  and  5 — 10  c.c.  of 
strong  ammonia  solution.  A  fine  permanganate  colour  develops  in  the 
cold  after  a  few  minutes  to  a  quarter  of  an  hour.  (The  longer  interval 
occurs  with  very  dilute  acetone  strengths  like  i  in  10,000.)  The  test  has 
the  advantage  that  no  confusion  with  other  bodies  liable  to  occur  in  urine 
is  possible.  The  chemistry  of  the  test  and  its  relation  to  iJie  colour 
reactions  of  ketones,  aldehydes,  ketone-acids,  ketone-alcohols.  creatinin, 
and  other  bodies,  with  sodium  nitroprusside  and  alkali  were  discussed. 

The  Arrangement  of  Fibres  in  a  Regenerated  Nerve  after  Primary  Suture, 
(Since  published  in  Journal   of  Physiology.) 

B.   KiLVINGTON,   M.D.,   M.S. 

The  Nutritive  Value  of  the  Australian  Rabbit. 

Hilda  Kincaid,  B.Sc. 
The  results  of  this  investigation  were,  briefly,  as  follows: — • 
For  water-free  muscle  substance — 

Calorie  value  per  gram  in  calorimeter =5. 752   kilo-calories. 
Percentage  of  nitrogen  =  14.67  per  cent. 

Calorie  value  per  gram  in  body  (obtained  by  subtracting  cal.  value 
of  urea,  corresponding  to  14.67   per  cent,   nitrogen,   from  cal. 
value  in  calorimeter):^  4.948  kilo-calories. 
Percentage  ether  soluble  matter=:2.57  per  cent. 
Percentage  of  ash=i:2.83  per  cent. 

The  Phosphate  and  Creatinin  Content  of  Urine  in  a  case  of 

Myasthenia  Gravis. 

A.  Syme  Johnson. 
Two  samples  of   24   hours'    urine  were  obtained.      The   creatinin   was 
estimated  bv  the  Folin  method  ;  the  phosphates  by  the  usual  gravimetric 
method.     It  was  found  that  both  phosphates  and  creatinin  were  markedly 
below  the  normal. 

The  Existence  of  a  Limen  in  Chemical  Stimulation. 
Margaret  Jamieson,  M.B. 
An  attempt  was  made  to  find  a  threshold  value  for  hormone  stimulation. 
Negative  results  were  obtained  with  adrenalin. 
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SECTION  OF  PATHOLOGY  Ax\D  BACTERIOLOGY. 


THE  DIAGNOSIS  OF  SYPHILITIC  LESIONS  FROM  THE 
STANDPOINT  OF   MORBID  ANATOMY. 

H.  B.  Allen,  M.B., 

Professor  of  Pathology  in  the  University  of  Melbourne,   and   Pathologist 

to  the  Melbourne  Hospital. 

This  paper  is  based  on  experience  in  the  -post-mortem  room  of  the 
Melbourne  Hospital  during  thirty -two  years,  and  in  the  custody  of  the 
pathological  collection  of  the  Hospital  and  University  during  the  same 
period.  The  primary  and  secondary  manifestations  are  untouched.  Ter- 
tiary lesions  alone  will  occupy  attention,  syphilis  of  the  umbilical  cord 
and  placenta,  and  most  forms  of  inherited  syphilis  being  reserved  for 
separate  treatment. 

I.  Histologic  Diagnosis. 

The  importance  of  the  study  of  the  vessels  is  now  generally  recognised. 
In  the  arterioles,  the  thickened  coats  compel  attention,  with  the  fibroid 
adventitia,  the  hypertrophied  muscularis,  often  dotted  with  fibroblasts,  the 
thickened  hyaline  intima,  the  active  endothelium  sometimes  standing  up 
in  bold  columnar  fashion,  sometimes  thickening  layer  on  layer,  with  nar- 
rowing of  the  lumen,  and  consequent  ischaemia  of  tissue.  Secondary 
thrombosis  is  not  common  in  diffuse  lesions  of  the  arterioles,  because  there 
is  no  failure  of  nourishment  in  the  vascular  coats,  but  on  the  contrary  an 
excitement  of  their  tissue  elements.  In  large  arteries  such  as  the  dorsalis 
pedis,  the  general  thickening  is  often  complicated  by  focal  lesions  of 
atheromatous  type,  and  thrombosis  frequently  follows.  In  gangrene  of 
the  toes  or  feet,  attributed  to  Raynaud's  disease,  there  may  be  con- 
spicuous syphilitic  arteritis  and  endarteritis ;  so  that,  even  when  vaso- 
motor hypertonus  is  present,  the  response  to  vascular  dilators  may  be  un- 
satisfactory. 

In  the  arterioles,  the  coats  do  not  suffer  equallv  in  all  cases.  The  domi- 
nant lesion  may  be  peri-arteritis,  or  localised  in  any  of  the  coats,  or  the 
several  coats  may  all  suffer,  but  in  unequal  degree.  Not  infrequently,  the 
arterial  capillaries  are  affected  more  than  the  arterioles,  the  main  lesions 
being  endothelial  activity  and  hyaline  thickening. 

The  histologic  changes  in  the  vessels  are  not  unlike  those  seen  in  other 
forms  of  chronic  inflammation,  and  much  caution  is  necessary  when  dealing 
with  {a)  tissue  from  the  neighbourhood  of  a  chronic  inflammatory  focus, 
such  as  chronic  pyogenic  infection  of  the  breast  after  child-birth,  or  some 
forms  of  chronic  tubercle  in  lymph  glands  and  elsewhere ;  {h)  tissue  from 
the  sole  of  the  foot  or  other  parts,  subject  to  repeated  pressure  ;  {c)  tissue 
from  pendulous  growths,  such  as  polypi.  If  this  caution  is  not  observed, 
serious  mistakes  will  occasionally  be  made. 

The  lymphatics  in  many  cases  show  signs  of  irritation,  sometimes  with 
dilatation  from  increased  Ivmph  flow  or  from  retention,  more  often  with 
narrowing  from  cellular  accumulations  in  the  tissue  around  or  from  hyaline 
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th'K'koiiiiig  or  oiulothclial  uiii\ii\  in  ilicir  own  walls.  I'lie  l\inph  spaces- 
suffer  far  more  than  the  delined  lynipli  \-essels,  and  the  activities  of  their 
tiulothcliuni  nia\  increase'  till  \ariou.s  forms  of  sypliilitic  endothelioma 
de\elo{">e.  whicli  are  distingiiisheii  from  true  tumours  bv  (a)  the  rapid  earlv 
evolution  in  many  cases  ;  {(>)  the  indolent  subsequent  course,  often  broken 
iiy  waves  of  increased  activity,  which  may  be  feeble  or  strongly  marked; 
(c)  the  absence  of  true  infdtration,  any  increase  being  due  to  involvement 
of  new  tissue,  the  independent  power  of  growth  of  true  tumour  being 
feeble  or  wanting;  (J)  frequent  retrogression,  either  spontaneous! v,  or 
more  particularix  under  the  influence  of  anti-syphilitic  remedies;  (e)  micro- 
scopically by  the  characters  of  the  vessels  and  of  the  tissue  generallv,  and 
bv  the  frequent  arrangement  of  the  lesion  in  n  cluster  of  adjacent  foci,  with 
uneiiual  fibrillation  in  flifferent  areas. 

The  changes  in  the  tissues  between  the  vessels  are  mainlv  either  gumma- 
tous or  in  the  nature  of  a  diffuse  fibrosis.     Gummata  are  well-known,  but 
the  diffuse    fibroid    processes    deser\e    further    consideration.     In    rapid 
lesions,  mononuclear  leucocytes  predominate.     In  cases  that  evolve  slowK , 
formative  cells  appear  in   sluggish     irregular  succession     with  progressive 
fibrillation,   or  in  patch v  crops,   mixed  with  mononuclear  leucocvtes,   these 
collections  of  rounded  cells,  amid.st  older  fibroid  tissue,  being  very  charac- 
teristic of  syphilis,    and    corresponding    with    the    wave-like  activities  of 
syphilitic   endothelial    growths.     Such    diffu.se    fibrosis    is    best   studied    in 
muscle,   and  se^"eral  excellent    examples    are    present    in  the   Pathological 
Museum   of   the    Melbourne    University,    such    as    the   erector   spinae    (Xo. 
2,2348),   the  serratus  magnus  (No.    2,235),  ^^e  quadriceps  extensor  cruris 
(Nos.  2,23.1.  and  2,234a),  or  in  anv  of  the  niimerous  specimens  of  chronic 
mvocarditis.      There  is  no  sharp  line  tetween  rapidly  growing  gummata  in 
"muscle  reseml)ling  sarcoma  (No.   2,233).  '^^'^  '^  slow  fibrifv  ing  gumma,  for 
example  in  the  tongue  (No.  2,277),  or  a  local  fibrocellular  mass  of  chronic 
mvositis  (No.    2.235),  ^^  ^  diffuse  fibrosis  of  muscle  without  alteration  of 
size  (No.  2,2343),  or  the  atrophic  cicatricial  fomis  of  chronic  myocarditis 
It  is  onlv  in  rare  cases  that  the  nerves  are  conspicuously  affected.       In 
the  minor  degrees,  there  is  perineuritis,  sometimes  fairly  rapid  and  cellular, 
more  often   slow   and   fibroid.      In  the  major   degrees,    inter.stitial   changes 
;ire  well  nvirked,  and  microscopic  sections  may  show  the  nerve-trunks  largely 
replaced  bv   fibroid   tissue,    and    surrounded  by   broad   perineural   growths. 
•Such  changes  in  the  nerves,   with   concomitant  vascular   lesions,   may   pro- 
duce   striking   imitations   of    leprosy,     with     shrivelling   and    sloughing   of 
fingers,     as     in     a    tvpical    instance    in    the    ^^useum     frorn     a     Chinese 
(No.  2,337a). 

^Macroscopic   Changes. 

In  post-mortem  practice,  syphilis  does  not  often  manifest  itself  b\  erup- 
tions or  nodes  or  superficial  gummata.  Far  more  frequently,  the  proofs  of 
its  presence  are  deep-seated,  and  consist  in  changes  in  the  calvarium,  in 
the  serous  capsules  of  organs,  and  in  the  aorta. 

In  the  calvarium,  the  most  common  and  mo.st  important  change  is  a.  deep 
..nd  abundant  grooving  of  the  inner  surface  by  the  thickened  meningeal 
arteries.  Changes  along  the  main  trunks  are  relatively  unimportant  ;  but 
when  everv  tinv  arterv  leaves  its  mark,  .so  that  the  whole  deep  surface  is 
copiouslv  engraved  with  Aery  fine  grom-es.  a  strong  suspicion  of  syphdis- 
should  be  entertained. 
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In  organs  provided  with  a  serous  coat,  gross  lesions  in  the  capsule  can- 
not escape  attention.  Chronic  perihepatitis,  chronic  indurative  pericarditis 
or  pleurisy,  chronic  inflammation  and  dense  adhesions  in  the  tunica 
vagniahs,  these  are  well-known,  and  their  frequent  relation  to  syphilis  is 
fully  recognised.  But  attention  should  also  be  paid  to  arborescent 
opaque  white  mai-kmgs  in  the  pericardium,  especially  along  the  coronary 
grooves  or  on  the  edges  of  the  heart,  and  to  linear  opacities  in  the  pleurae  or 
the  serous  capsule  of  the  liver,  especially  along  the  larger  hTnphatics. 
Ihese  branching  markings  may  increase  into  large  opaque  thickenings  but 
even  the  minor  forms  are  very  suggesti^-e.  ' 

_    The  following  forms  of  atheroma  in  the  aorta  are,  in  mv  opinion    sure 
indications  of  syphilis : —  .      i  » 

{a)  precocious  atheroma,  especially  the  delicate  linear  forms  confined 
to  the  superficial  layers  of  the  intima,  close  to  the  endo- 
thelium, best  seen  in  the  descending  aorta.  These  fre- 
quently appear  in  cases  of  inherited  s\philis  about  the  age 
of  fifteen,  and  in  the  next  decade  change  from  white  to 
yellow  (No.  2,372); 

{b)  small  round  nodules,  sharply  prominent,  often  deep  yellow, 
seen  chiefly  in  the  ascending  aorta.  These  are  usually  pre- 
cocious, and  due  to  inherited  syphilis,  though  they  are  sel- 
dom seen  before  25  (No.  2.332)'; 

{c)  the  intense  ulcerous  forms  of  atheroma,  which  are  sometimes 
primary,  but  which  usually  supervene  on  older  obronic 
atheroma   (No.    204)  ; 

(d)  the  late  atrophic  form  of  atheroma,  with  closely-set  wrinkles 
(No.  2,342).  This  form  may  also  occur  early  in  cases  of 
inherited  syphilis  (No.  2,342a); 

{e)  large  patches  of  great  thickening  with  glossy  surface  in  the 
ascending  aorta,  near  the  aortic  valves  ; 

(/)  very  widespread  atheroma,  with  immense  thickening  of  all  the 
coats  (No.   2,339). 

^  1  am  inclined  to  attach  weight  also  to  any  marked  tendency  to  relapse 
in  the  history  of  atheroma,  as  when  all  stages  are  present  together,  old 
calcified  plates  or  wrinkles,  chronic  yellow  patches,  recent  whitish  thicken 
ings  and  perhaps  ulcers  of  ^'arving  size.  Severe  atheroma  of  the  aorta  in 
persons  with  small  left  ventricle  is  also  suggestive.  Marked  atheroma  of 
the  pulmonary  artery,  though  usually  associated  with  evidence  of  high 
tension  in  the  right  cavities,,  seldom  occurs  in  the  absence  of  other  evidence 
of   syphilis. 

If  these  criteria  are  adopted,  many  striking  conclusions  will  force  them- 
selves on  the  observer,  but  time  will' not  allow  me  to  do  more  than  briefly 
discuss   syphilis   in   relation   to  the  circulatory   system. 

In  the  first  place,  aneurism  of  the  aorta  will  be  revealed  as  in  the  large 
majority  of  cases  a  syphilitic  affection.  Dr.  D.  Drummond,  the  Senior 
Physician  in  the  Royal  Victoria  Infirmary  at  Newcastle-on-Tvne,  recently 
reported  that  he  found  a  history  of  syphilis  in  102  out  of  145  cases  of 
thoracic  aneurism,  and  that  in  his  opinion  "aneurism  of  the  thoracic  aorta 
is  undoubtedly  a  syphilitic  di-sease."  In  the  Melbourne  Hospital  during 
the  ten  years  ending  1905.  out  of  28,276  male  in-patients,  253  suffered  from 
aneurism  (or  894.7  per  100,000).  and  out  of  18,602  female  in-patients,  45 
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Cor  241.9  per  100,000)  suffered  from  aneurism.  The  Government  Statist 
has  kindly  furnished  the  following  statistics  concerning  aneurism  in  Vic- 
toria : — 

Deaths  from  Aneurism  in  Victoria,  1896  to  1905. 


Year. 

Males. 

Females. 
10 

Total. 

Proportion 
per  1,000 

of  Total 
Number  of 

Deaths. 

Proportion 
per  100,000 

of  Mean 
Population. 

1896 

48 

58 

3.69 

4.90 

1897 

42 

14 

56 

3.70 

4.74 

1898 

46 

10 

56 

3.00 

4.73 

1899 

42 

6 

48 

2.90 

4.05 

1900 

41 

15 

56 

3.68 

4.69 

1901 

57 

16 

73 

4.59 

6.06 

1902 

69 

25 

94 

5.81 

7.76 

1903 

75 

38 

113 

7.24 

9.35 

1904 

62 

32 

94 

6.53 

7.78 

1905 

75 

26 

105 

7.15 

8.06 

1906 

57 

31 

88 

5.78 

7.17 

E.  T.  Drake, 

Government  Statist. 

The  prevalence  of  aneurism,  so  shown,  is  very  serious,  especially  the 
absolute  and  the  relative  prevalence  among  women.  It  would  seem  that 
the  recorded  prevalence  among  women  is  decidedly  increasing,  though  the 
following  tables  concerning  the  years  1886  toi  1895  would  tend  to  show 
that  the  increase  in  men  is  fluctuating  and  not  continuous  : — 

Deaths  from  Aneurism  in  Victoria,  1886  to  1895. 


Year. 

Males. 

Females. 

Total. 

Proportion 
per  1,000 

of  Total 
Number  of 

Deatlis. 

Proportion 
per  100,000 

of  Mean 
Population. 

1886 

59 

12 

71 

4.75 

7.21 

1887 

54 

18 

72 

4.50 

7.08 

1888 

50 

18 

68 

4.18 

6.45 

1889 

54 

10 

64 

3.30 

5.87 

1890 

61 

12 

73 

4.05 

6.53 

1891 

73 

15 

88 

4.72 

7.67 

1892 

39 

18 

57 

3.00 

4.90 

1893 

72 

11 

83 

5.03 

7.09 

1894 

49 

22 

71 

4.60 

6.04 

1895 

51 

19 

70 

4.48 

5.93 

E.  T.  Drake, 

Government  Statist. 
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In  New  South  Wales,  as  far  as  official  statistics  may  be  relied  on, 
aneurism  would  seem  to  be  less  prevalent  in  men,  and  much  less  prevalent 
in  women.     The  records  are  as  follow  : — 

Deaths  from  Aneurism  in  New  South  Wales  from  1895  to  1907. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
l907 


Males. 

Females. 

51 

12 

67 

9 

43 

8 

59 

8 

48 

12 

58 

6 

57 

17 

66 

14 

41 

9 

42 

12 

32 

3 

42 

7 

40 

6 

Total. 


63 
76 
51 
67 
60 
64 
74 
80 
50 
54 
35 
49 
46 


Deatlis  from 
Aneurism 
per  1,000 

Deatlis  from 
all  Causes. 


4.22 
4.79 
3.57 
4.02 
3.77 
4.23 
4.62 


4 

3 

3 

2 

3.27 

2.80 


80 
03 
52 
34 


It  is  difficult  to  believe  that  aneurism  is  tW'ice  as  prevalent  in  Victoria 
as  in  New  South  Wales,  or  that  there  is  so  great  a  disproportion  in  the 
aneurism  mortalities  among  women,  but  the  Victorian  figures,  especially  in 
association  with  the  records  of  the  Melbourne  Hospital,  give  reason  for 
grave  disquietude. 

Those  observers,  and  they  are  numerous,  who  admit  that  aneurism  is  in 
the  main  a  result  of  syphilis,  but  hesitate  to  accept  the  potency  of  syphilis 
in  other  lesions  of  the  circulatory  system,  occupy  an  untenable  position. 
To  them  I   commend  the  following  theses  for  consideration. 

In  the  second  place,  aortic  regurgitation  must  be  considered  as  mainlv 
due  to  syphilis.  Retroversion,  due  to  rheumatic  inflammation,  and  incom- 
petence, due  to  acute  pyogenic  destruction,  are  not  frequent,  whereas 
syphilis  produces  regurgitation  in  the  following  distinct  modes: — (i)  By 
chronic  endocarditis,  with  fibrosis  of  one  or  more  segments,  either  (a)  t^ing 
up  the  segments  against  the  aprtic  wall  by  contraction  lengthwise,  so  that 
the  segments  cannot  meet,  or  (b)  rendering  the  segments  so  narrow  bv  con- 
traction cross-wise,  that  they  cannot  meet,  or  (c)  bv  retroversion  of  the 
thickened  segment  or  segments  ;  (2)  by  atheromatous  processes  in  the  aorta, 
weakening  the  bridles  of  the  aortic  valves,  so  that  the  bridles  lengthen  un- 
der strain,  and  the  segments  slowly  retrovert,  these  bridle  changes  some- 
times accompanying  chronic  endocarditis,  but  sometimes  occurring  with 
unthickened  valves. 

In  the  third  place,  a  very  large  proportion  of  cases  of  mitral  obstruction 
must  be  attributed  to  syphilis.  Pure  mitral  obstruction  with  small  left 
ventricle  is  rare,  and  may  be  rheumatic  or  syphilitic.  In  most  cases,  mitral 
obstruction  is  associated  with  peripheral  obstruction,  tension  being  high,  and 
the  left  ventricle  large.  Most  of  these  combined  cases  are  syphilitic,  and 
there  is  sometimes  great  distortion  of  the  anterior  mitral  segment,  with 
festooned  fibroid  markings  on  the  endocardium  of  the  ventricular  septum 
opposite. 

In  the  fourth  place,  syphilis  is  responsible  for  much  thickening  of  the 
fibrous  rings  of  the  valves,  apart  from  endocarditis  ;  and  small  fibroid  pro- 
cesses may  be  seen  running  into  the  segments  from  the  thickened  rings. 
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In  the  I'lfth  place,  subject  to  unimi>ortant  exceptions,  progressive  chronic 
mvocarditis  is  a  syphilitic  disease.  It  includes  some  rapid  cases,  which  are 
rare,  with  tleshy  thickening  of  the  wall  of  the  left  ventricle  by  multiplving 
formative  cells,  and  it  includes  all  cases  of  slow  fibrosis  and  atrophy  of 
the  mycKMrdiuni.  and  also  all  cases  of  aneurism  of  the  left  ventricle  fol- 
lowing upon  such  fibrosis  and  atrophy. 

In  the  sixth  place,  syphilis  underlies  many  cases  of  coronary  atheroma, 
and  so  contributes  to  the  severe  forms  of  angina  pectoris,  and  to  myoma- 
lacia cordis ;  and  syphilitic  arteritis  affecting  the  mouths  of  the  coronary 
arteries  is  a  frequent  cause  of  cardiac  ischaemia,  claudication  and  syncope. 

Time  will  not  permit  me  to  enter  into  the  relation  of  syphilis  to  general 
fibrosis  of  organs,  to  chronic  bone  disease,  to  ulceration  of  the  stomach,  to 
loconiotor-ataxy  and  general  paralysis,  to  obscure  anaemia  and  other 
diseases  associated  with  general  degeneration  ;  but  I  am  convinced  that 
close  study  will  pro\'e  that  syphilis  is  one  of  the  most  potent  causes  of 
chronic  inflammation,  of  general  degeneration,  and  of  devitalisation,  and 
that  it  renders  its  victims  far  more  susceptible  to  the  action  of  toxines, 
such  as  those  of  chronic  alcoholism.  The  address  delivered  before  the  Full 
Congress  in  the  discussion  of  syphilis,  contains  a  more  full  statement  of 
the  general  conclusions  of  the  writer.  This  paper  and  the  address  are  in 
.some  measure  complementary  to  each  other. 


PREVALENCE  OF   SYPHILIS    IN    HOSPITAL    POST-MORTEM 

PRACTICE. 

H.   B.  Allen,  M.D., 

Professor  of   Pathologv  in  the  University  of  Melbourne,   and  Pathologist 

to  the  Melbourne  Hospital. 

As  an  appendix  to  my  paper  on  the  diagnosis  of  syphilitic  lesions  from 
the  stand- point  of  morbid  anatomy,   I   desire  to  submit  an  analysis  of  a 
hundred  consecutive  autopsies  performed  and  recorded  by  me  at  the  Mel- 
bourrie  Hospital. 

In  the  Inter colomal  Medical    Journal    for    20th    September,     1904.    I 
published    an    analvsis    of    100    consecutive    fost-viortems ,   and    indicated 
that,  according  to  my  criteria  34  showed  clear  signs  of  syphilis,   19  others 
.show-ed   doubtful   signs,    and    i    was   open   to  suspicion.      The   34  certain 
cases  were  classified  as  follows:  — 

Showing  gummata  or  nodes  or  scars  on  face  ...  ...      10 

Special    types   of   atheroma   in   young   persons   under   27, 
with   fibrosis  of   organs,    patchy   thickening   of  serous 
capsules  ...  ...  ...  •••  ••■       6 

Extreme   ulcerous   atheroma,    atheroma  in   all   stages,   fine 
fibrosis  of   organs,    patchy   thickening  of   capsule   of 
spleen  ...  ...  •••  •••  •■•        i 

Stricture  of    rectum,    caseating    glands,    severe    atheroma, 

fine   fibrosis  of  organs,   aet.    33    •••  •••  •••        i 

Fibrosis  of  lungs,  patchy  fibrosis  in  sheath  of  pulmonary 
arterv   and    in    pleura,   slight    pulmonary    atheroma, 
set.    32  ...  ...  ...  ••■  ■••        I 

Chronic  myocarditis,   with  fibrosis  of  organs   ...  •••       2 

Special  forms  of  atheroma,  with  various  confirmatory  signs     13 

34 
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It  was  pointed  out  that  these  results  must  be  taken  at  their  proper 
value.  Although  there  is  no  purposed  selection  of  cases,  and,  in  fact,  I 
have  no  part  in  choosing  the  subjects  referred  to  me  for  examination,  yet  the 
ordinarv  cases  of  phthisis  and  pneumonia  are  more  often  examined  bv  a 
member  of  the  resident  staff.  I  deal  with  only  a  fraction  of  the  patients 
dying  in  the  hospital.  Hence  the  percentage  of  syphilis  shown  by  tny 
cases  must  not  be  applied  to  the  whole  population  of  the  hosi:)ital,  and  far 
less  to  the  whole  community.  I  desire  to  repeat  the  same  caution  in  sub- 
mitting the  following  analysis  of  another  hundred  con.secutive  cases:  — 

Condensed  Synopsis. 
I. — Cases  diagnosed  as  Syfhilitic. 

Gummata  (22,    24,    27,    7,2,   45,   66) 

Scars   on    face  (86)     ... 

Eruptions  (75) 

Fibroid  testis  (43) 

Syphilitic  myositis   (25) 

Locomotorataxy    (10) 

Precocious  atheroma,  aet.  28  and  under  (5,  16,  17,  20,  60,  6t,) 

Ulcerous  atheroma  (38,   55,   64,   74.   80,   82) 

Other  special  forms  of  atheroma  (29,  47,  60,  83,  87,  89,  91) 

Endarteritis  (76) 

Special  form  of  chronic  endocarditis  (94) 


6 
I 

I 

T 
T 
I 

6 
6 

7 
I 

I 


32 

In  everv  case  confirmatory  signs  were  present  as  shown  in  the  analysis. 
2. — -Cases  more  or  less  doubtful. 


Scars  of  eruptions  and  ulcers  (53,   73,  93) 

Leontiasis  interna  (36,  42,  77)  ... 

Deep  grooving  of  calvarium  b'y  vessels  (30,  68,  81, 

Patchv  opacity  of  endocardium  (71,  98)... 

Chronic   endocarditis    (33,    50,    67) 

Atheroma  in  all  stages  (26,   34) 

Pulmonary  atheroma  (69,   97)  ... 

Other  special  forms  of  atheroma  (49,  58.  78,  92)  .. 

Scar  in  lower  lobe  of  lung  (44) 

Fibrosis  of  organs  at  early  age  (90) 

Thickening  of  capsules  of  organs  (52,  57,  84.  96) 


88.  100) 


3 

3 

5 
2 

3 


4 
I 
I 

4 


30 

-  It  will  be  seen  that  the  results  of  this  second  analysis  are  even  more 
unfavorable  than  those  of  the  first ;  and  after  all  cautions  and  reservations 
I  am  compelled  to  hold  that,  in  the  hospital  population,  syphilis  is  wide- 
spread, a  frequent  direct  cause  of  death,  a  potent  factor  of  physical 
deterioration,  rendering  patients  much  more  susceptible  to  other  noxae, 
and  adding  largelv  to  the  mortalitv  from  many  other  diseases.  The  de- 
tailed analysis  of  Ihe  hundred  cases  is  subjoined,  and  I  commend  the 
careful  study  of  it  to  those  w^ho  may  be  sceptical.  The  experience  of  each 
successive  year  makes  me  more  and  more  sure  of  mv  position,  and  test  after 
test  in  practice  has  brought  certaintv  to  many  observers. 
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S1:RUM     diagnosis     of     syphilis     (WASSERMANN'S 

REACTION). 

KONRAD     HiLLER.     M.D., 

Hon.  Physician  to  Out-patients.   jNIelboume  Hospital. 

In  order  that  the  principle  un  which  tlie  serum  diagnosis  of  syphilis 
depends  mav  be  adequately  understood,  it  is  necessary  to  refer  to  what  is 
known  as  Pfeiffer's  phenomenon.  If  a  guinea  pig  be  injected  with 
cholera  bacilli,  the  serum  of  such  an  animal  will  develop  a  substance  which 
dissolves  these  bacilli,  and  these  only.  This  substance  is  called  a 
bacteriolysin.  If  the  serum  is  heated  to  60  deg.  C,  this  solving  power 
is  lost,  but  it  can  be  restored  by  the  addition  of  the  fresh  serum  of  a 
normal  guinea  pig.  A  bacteriolysin  thus  consists  of  at  least  two  bodies, 
one  of  which  is  thermostable,  or  resistant  to  heat — this  is  called  immune 
bodv  ;  the  other  is  thermolabile,  or  destroyed  by  heat,  and  is  called 
complement.  I  cannot  enter  here  into  the  theories  of  how  bacteriolysis, 
or  solution  of  bacteria,  is  brought  about ;  suffice  it  to  say  that  neither 
immune  body  nor  complement  by  itself  can  act  in  this  way,  but  that  when 
thev  act  together  the  bacteria  are  broken  up,  and  in  the  process  both 
immune  body  and  complement  are  bound  to  the  organisms.  This  process 
of  binding  applies  to  most  reactions  between  antigens  and  antibodies.  By 
the  term  antigens  T  mean  those  substances,  be  they  bacteria  or  their  pro- 
ducts, or  other  foreign  cells  or  materials,  which  are  canable  of  producing 
antibodies  in  the  living  subject.  Thus  in  the  above  case  of  bacteriolysis 
the  cholera  bacili  are  the  antigens,  and  the  bacteriolysins  the  antibodies. 

In  bacteriolysis,  this  process  of  binding  is  visible,  since  the  bacteria 
disappear,  but  if  the  antigen  is  a  solution,  such  a  binding  is  not  obvious. 
If,  therefore,  bv  some  means  we  can  show  that  either  immune  bodv  or 
complement  of  the  antibody  has  disappeared  from  a  mixture  of  soluble 
antigen  and  antibodv.  we  have  proof  that  combination  has  taken  place. 
Now  it  is  known  that  it  is  the  immune  bodv  and  not  the  complement  which 
the  introduction  of  antigen  produces,  for  complement  is  present  in  all 
blood  sera.  Immune  body,  then,  is  the  distinguishing  part  of  an  anti- 
I'KDdv,  and  it  differs  in  different  antibodies,  whereas  complement  is.  generally 
speaking,  the  same  in  all.  It  is  to  the  complement,  then,  that  our 
attention  is  drawn. 

Bordet,  in  1898.*  showed  that  a  completelv  analogous  result  to  that  of 
bacteriolysis  is  obtained  when  the  red  corpuscles  of  one  species  of  animal 
are  injected  into  the  animal  of  another  species.  In  this  case  the  substance 
produced  in  the  serum  of  the  latter  dissolves  the  red  corpuscles  of  the 
former,  and  if  it  is  heated  to  60  deg.  C.  this  power  is  lost,  but  is  regained 
bv  the  addition  of  the  fresh  serum  of  a  normal  animal.  The  substance 
thus  produced  is  called  an  hsemolysin.  and  the  process  haemolysis.  Like  a 
bacteriolysin  an  hsemolysin  consists  of  immune  body  and  comolement ;  both 
must  be  present  to  effect  a  solution  and  in  the  process  the  two  components 
are  bound  to  the  corpuscles. 

Bordet  and  Gengout.  in  looi,  published  the  results  of  experiments  in 
whirh  thev  made  use  of  the  haemolvtic  process  as  an  indicator  of  the  fixation 
rir  non-fixation  of  the  complement  in   an  antigen   antibodv   reaction,   i.e., 


•  Ann.  (ie  I'TuKt.  Pnxteiir,  Vol.  XII.,  1898. 
t  Ann.  rfc  l'I)iM.  Pttxteur,  Vol.  XV.,  1901. 
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they  were  able  to  demonstrate  in  a  serum  the  presence  of  antibodies  specific 
to  particular  antigens  without  referring  to  bacteriolysis.  They  showed 
that  if  cholera  bacilli,  heated  serum  of  a  cholera  patient,  and  complement 
in  the  form  of  normal  blood  serum  w'ere  incubated  for  a  time,  and  to  this 
were  added  red  corpuscles,  together  with  the  heated  haemolytic  serum  of  an 
animal,  the  red  corpuscles  remained  unchanged.  If,  however,  in  place  of 
the  serum  of  a  cholera  patient  that  of  a  normal  individual  were  used,  the 
red  corpuscles  were  broken  up.  The  explanation  was  simple.  In  the 
former  case,  where  cholera  serum  was  used,  the  complement  and  immune 
body  were  bound  to  the  bacilli ;  whereas  in  the  latter,  no  immune  bodv  to 
cholera  bacilli  being  present,  the  complement  was  free  to  pass  to  the  haemo- 
Ivtic  svstem  and  produce  haemolysis.  The  final  reaction  thus  was  one  of 
hgemolysis  or  no  haemolysis,  and  depended  upon  whether  the  complement 
was  or  was  not  fixed  to  the  bacilli  w'hen  the  hfemolytic  svstem  was  added.  ■ 
In  other  words,  was  antibody  present  or  absent?  This  phenomenon  is  now 
known  as  "fixation  or  deviation  of  the  complement,"  and  is  the  principle 
on  which  the  reaction  of  serum  diagnosis  of  syphilis  is  based. 

Bordet  and  Gengou  applied  this  method  of  the  detection  of  antibodies 
to  plague  with  the  same  result.  In  the  case  of  syphilis,  however,  the 
conditions  were  different,  for  at  that  time  the  causative  organism  of  the 
disease  had  not  been  found.  With  the  discovery  of  spirochaeta  pallida  by 
Schaudinn  and  Hoffman  it  seemed  possible  that  this,  method  would  become 
a]>plicable  to  the  detection  of  antibodies  in  syphilis  as  well.  Unfortunately; 
up  to  the  present  time  the  cultivation  of  this  organism  has  failed. 

However,  in  1906,  WassermanUj  Neisser,  and  BruckJ  first  demonstrated 
the  <x:currence  of  the  same  reaction  by  using  as  antigens  the  extract  of 
definitely  syphilitic  tissue.  Their  first  experiments  were  made  on  anthropoid 
apes  which  had  been  inoculated  with  syphilis.  They  then  applied  their 
investigations  to  man,  and  found  that  the  reaction  could  Ije  obtained  in  a 
large  proportion  of  cases  of  general  paralvsis  of  the  insane,  the  fluid  tested 
teing  that  taken  from  the  cerebo-spinal  canal.  These  results  were  con- 
firmed by  Marie  and  Levaditi§.  of  the  Pasteur  Institute;  Morgenroth  and 
Sterz'fl.  of  the  Pathological  Institute  of  Berlin,  and  others.  Soon  after- 
wards it  was  found  that  the  blood  senmi  of  svphilitic  patients  gave  the 
reaction,  and  it  was  then  that  the  test  became  of  clinical  value  in  the 
diagnosis  of  syphilis. 

The  original  investigators  made  their  extract  from  the  liver  of  a 
svphilitic  foetus,  and  thev  naturallv  concluded  that  this  extract  contained 
the  svphilis  antigen,  and  that  the  reaction  was  similar  to  that  descrilzied  Ijy 
Bordet  and  Gengou,  i.e.,  that  it  was  an  antigen-antibodv  reaction. 

Weil  and  Braun,|l  of  Prague,  and,  before  them,  Levaditi,  found  that 
the  extract  from  normal  liver,  if  used  in  sufficient  strength,  would  also  bind 
the  complement  in  the  presence  of  senmi  of  a  svphilitic  patient.  They 
therefore  concluded  that  the  test  was  valueless.  Wassermann,  however, 
pointed  out  that  though  the  discoverv  flisposed  of  the  thenrv  that  the  re- 
action was  one  of  antigen-antibodv.  it  did  not  in  the  slightest  degree  affect 
the  value  of  the  test.  Further  investigations**  have  shown  that  the  active 
substance,  whatever  it  mav  he.  is  soluble  not  onlv  in  water  but  also  in 
absolute  alcohol,  and  that  it  is  of  a  lipoid  nature,  probably  a  lecithin  ;  in 
fact,  the  reaction  has  been  obtained  with  lecithin  and  allied  bodies  as  anti- 
gen.    In  all   of  these,  however,   the  results  have  not  been  as  satisfactory 

X  Deuteh.  Mediz.  Woefiemchnft ,  No.  19,  1900. 

5  Ann  lie  Vlnsf.  Pastteur,  No.  2,  1907. 

IT  Virchon-'x  Archiv.,  Bd.  188,  No.  1. 

il  Berlin  Klin,  Wochenschrift,  No.  49,  1907. 

**  Berlin  KUti.  Woehemchrift,  No.  rd,  1907. 
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as  where  the  extract  from  the  liver  of  a  sy|)hilitic  foetus  has  been  employed- 
At  the  present  time,  therefore,  the  nature  of  the  reaction  is  still  under 
discussion,  but  in  \v.hat  follows,  wherever  the  term  antigen  is  used,  it  is 
meant  to  apply  to  that  lipoid  substance  which  is  present  in  the  extract,  and 
the  term  antibody  to  that  which  combines  with  this  substance. 

Method  of  Obtaining  Reagents. 

As  will  be  seen  from  the  foregoing,  five  reagents  are  required  for 
making  the  test,  and  I  will  first  briefly  describe  how  these  were  obtained  and 
standardized  where  this  was  necessary. 

The  five  reagents  are — (i) — Serum  hsemolytic  to  (2)  Red  corpuscles, 
(3)  Complement,  (4)  Extract,  (5)  Serum  to  be  tested. 

(i)  Hamolxtic  Serum. — The  animals  used  in  the  production  of  this  were 
the  sheep  and  the  rabbit.  The  blood  of  the  sheep,  removed  under  aseptic 
precautions,  was  first  defibrinated  and  then  thoroughly  washed  in  normal 
saline.  It  was  injected  into  the  subcutaneous  tissue  of  the  abdomen  of  the 
rabbit ;  intraperitoneal  injections,  as  usually  advised,  I  found  frequently 
killed  the  animal  within  a  very  short  time,  death  being  probably  due  to 
intoxication.  The  amount  of  blood  injected  on  each  occasion  was  fairly 
rapidly  increased.  The  first  dose  was  i|  cc,  and  in  5-6  weeks  a  dose  of 
10  cc.  was  given.  The  interval  between  each  injection  was  6-8  days.  Ten 
days  after  the  last  dose  a  very  powerful  hsemolytic  serum  \vas  obtained. 
The  rabbit  was  then  killed,  its  blood  collected  in  sterile  dishes,  and  after 
the  clot  had  thoroughly  separated  from  the  serum,  the  latter  was  trans- 
ferred into  a  number  of  small,  sterile  tubes,  both  ends  of  \vhich  had  been 
previously  drawn  out.  These  were  hermetically  sealed  and  the  serum  con- 
tained in  them  heated  to  60  deg.  C.  for  one  hour,  i.e.,  it  was  deprived  of 
its  complement,  or  inactivated,  as  it  is  called.  Thus  inactivated,  the 
serum,  if  kept  in  the  cold,  wdll  retain  its  haemolysing  powder  for  months. 
Wassermann  has  pointed  out  that  it  should  be  sufficiently  sensitive  to 
h^emolvse,  in  the  presence  of  the  complement,  a  5  per  cent,  emulsion  of 
sheep's  corpuscles  in  the  dilution  of  1-2000,  though  the  working  strength 
should  be  double  this. 

(2)  Red  Corpuscles. — About  i  cc.  of  blood  is  taken  from  a  sheep  in  a 
sterile  vessel.  After  defibrination  and  thorough  washing  in  normal  saline 
it  is  diluted  to  make  a  5  per  cent,  emulsion  in  saline. 

(3)  Complement. — As  already  mentioned,  the  serum  of  all  normal  blood 
contains  complement,  but  in  my  series  guinea  pig's  serum  was  invariably 
used. 

The  blood  collected  in  a  sterile  centrifuge  tube  is  placed  in  the  incu- 
bator for  half  an  hour  to  facilitate  clotting.  It  is  then  centrifuged,  and 
the  serum  so  obtained  is  pipetted  off  and  diluted  to  i  in  10  of  normal  saline. 
Serum  rapidly  loses  its  complement  unless  it  is  frozen.  In  my  series  it 
was  obtained  fresh  before  each  test  w-as  made. 

(4)  Extract.— 'Y\\\%  is  the  most  important  reagent,  and,  unfortunately, 
it  is  the  most  difficult  to  obtain.  Although,  as  already  mentioned,  the 
extract  from  a  normal  liver  will  bind  the  complement,  in  the  presence  of 
the  serum  of  a  syphilitic  patient  it  has  to  be  used  in  such  concentrated 
form  that  the  test  is  likely  to  be  seriously  interfered  with.  It  is  therefore 
necessary  to  obtain  the  liver  of  a  foetus,  definitely  known  to  be  syphilitic, 
and  the  only  \vay  in  which  this  can  be  assured  is  by  demonstrating  ^  the 
spirochseta  pallida  in  the  organ.  It  is  usually  stated  that  the  organisms 
rannot  be  found  eight  to  twelve  hours  after  death.  In  the  case  from  which 
I  made  the  extract  they  were  demonstrable  in  the  liver  and  spleen 
twenty-eight  hours  after  death.     This  may  have  been  due  to  the  prevailing 
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cold  weather.  The  extract  used  was  an  alcoholic  one.  The  liver,  cut  up 
into  thin  slices,  is  placed  on  clean  filter  paper  and  left  in  the  desiccator 
to  dry.  When  thoroughly  dried  it  will  break  like  isinglass,  and  small 
quantities  of  extract  can  be  made  when  required.  To  make  an  extract,  a 
small  piece  of  the  dried  liver  is  cut  up  very  fine  with  a  scissors,  and 
ground  in  a  mortar  with  ten  times  its  volume  of  absolute  alcohol.  This  is 
then  placed  in  a  vessel  and  shaken  for  from  twelve  to  twentv-four  hours. 
It  is  then  centrifuged  till  the  supernatant  fluid  is  quite  clear.  This  is 
pipetted  off,  and  is  the  extract  to  be  used.  In  the  ice-chest  it  will  keep 
for  a  long  time.  For  making  each  test  a  quantity  of  normal  saline  is 
added.  This  produces  a  milky  fluid,  the  substance  suspended  being  pro- 
bably the  active  principle.  Each  dilution  should  be  freshly  made,  as 
deterioration  takes  place  even  though  it  be  preserved  in  the  cold.  As  re- 
gards the  amount  of  dilution,  this  naturally  will  vary  with  the  potency  of 
the  extract.  Two  curious  facts  concerning  the  extract  may  be  mentioned 
here.  One  is  that,  even  if  diluted  with  a  large  quantity  of  saline,  it  will 
hasmolyse  red  corpuscles  in  a  short  time,  and  the  other,  that  an  insufficiently 
diluted  extract  will  itself  bind  the  complement.  A  series  of  tests  must 
therefore  be  made  to  find  that  dilution  which  will  avoid  the  latter  error 
(see  table  A).  To  a  number  of  test  tubes  containing  i  cc.  of  complement 
(i  in  lo),  aJid  i  cc.  of  saline  to  represent  the  diluted  serum  of  a  patient, 
another  cc.  of  increasing  dilutions  of  extract  is  added.  Besides  this,  there 
must  be  a  control  tube,  containing  2  cc.  saline  and  i  cc.  complement.  Each 
tube  thus  contains  3  cc.  of  fluid,  and,  with  the  exception  of  the  control, 
in  which  there  is  no  extract,  the  contents  differ  from  one  another  only  in 
the  strength  of  the  extract.  All  these  tubes  are  placed  in  the  incubator  for 
one  hour  to  allow  of  fixation  of  the  complement.  At  the  end  of  that  time 
I  cc.  of  inactivated  hsemolysing  serum  (i-iooo)  and  the  same  quantity  of 
5  per  cent,  emulsion  red  corpuscles  are  added  to  each  tube  and  to  control 
the  whole  of  these  another  tube  is  added  which  contains,  besides  the 
hasmolytic  serum  and  corpuscles,  3  cc.  saline  only.  Each  tube  thus  con 
tains  5  cc.  of  fluid.  These  are  incubated  for  two  hours.  The  tube  con- 
taining that  dilution  of  extract  which  hsemolyses  in  the  same  time'  as  the 
first  control  will  indicate  the  working  dilution,  since  this  no  longer  fixes 
the  complement.  This  dilution  is  usually  i  in  s^,  but  the  extract  used  by 
me  required  to  be  diluted  seven  times. 

Table  A. 
Series  of  Tests  to  Determine  Working  Dilution  of  Extract. 


No. 

Saline. 

A 

2  cc. 

B 

3  cc. 

C 

1  cc. 

D 

1  cc. 

E 

1  cc. 

F 

1  cc. 

G 

1  cc. 

H 

1  cc. 

Extract. 


1 
1 
1 
1 
1 
1  CC, 


in  1) 
in  3) 
in  4) 
in  5) 
in  6) 
in  7) 


Complement 
1  in  10. 


1  CC. 

1  CC. 
1  CC. 
1  CC. 

1  cc. 
1  cc. 
1  cc. 


Inactivated 

HEemolvtio 

Serum  1  in  1,000. 

1  CC. 

1  cc. 

1  cc. 

1  cc. 

1  cc. 

1  cc. 

1  cc. 

1  cc. 

Sheep's 

Corptiscles, 
5%  Emulsion. 


} 


con- 
trols 

cc. 

cc. 

cc. 

cc. 

cc. 

cc. 


Result. 


Complete  haemolysis 

No  haemolysis 

No  haemolysis 


Incubated  for  one  hour.       Added  after  incubating  period. 


Incubated  for  two  hours. 
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(5)  Scrum  to  he  Tested. — In  my  first  tests  the  blood  was  taken  direct 
from  the  veins  of  the  patient's  arm.  This,  with  experience  in  the  work, 
I  lia\e  found  to  Ix'  unnecessary,  as  onlv  a  small  quantity  of  blood  is  re- 
quired, and,  for  working  purix)ses  a  tube  alx)ut  three  times  the  size  of  that 
used  by  Wright  for  taking  the  blood  in  the  estimation  of  opsonic  index  is 
found  sufficiently  large.  Such  a  tube  can  be  completely  filled,  if  neces- 
sary, provided  the  flow  of  blood  from  the  puncture  is  sufficiently  rapid, 
and  the  tube  is  held  horizontally.  The  blood  is  best  taken  from  the  finger. 
Under  the  usual  asej^tic  precautions,  two  or  three  })unctures  are  made  on 
the  dorsum  of  the  finger  ;  the  arm  is  then  vigorously  swung  round,  and  a 
ligature  applied  to  the  base  of  the  finger.  The  blood  is  collected  at  the 
bent  end  of  the  horizontally  held  tube.  Wlien  alx)ut  half  filled,  both  ends 
are  sealed,  and  the  tube  placed  in  an  upright  position,  with  bent  end 
downwards.  The  blood  having  clotted  the  serum  can  frequenth-  be  ob- 
tained by  simply  reversing  the  tube,  the  serum  flowing  to  the  straight  end. 
In  other  cases,  however,  different  devices  must  be  resorted  to  to  obtain  it. 
The  serum  must  next  be  inactivated,  and  this  should  be  done  within  twenty- 
four  hours.  For  the  test  it  is  diluted  with  normal  saline,  and  the  amount 
of  dilution  is  the  same  as  that  of  the  extract — usually  i  in  5  :  in  my  series, 
I  in  7.  It  will  thus  be  seen  that  four  of  the  reagents  contain  no  comple- 
ment, and  that  the  fifth  consists  of  complement. 


To  Make  the  Test. 

Equal  quantities  of  the  five  elements  just  described  are  used.  Wasser- 
mann  recommended  that  the  quantity  should  be  i  cc.  of  each,  making  5  cc. 
in  all,  but  I  have  latterly  worked  with  %  cc.  and  found  the  results  quite  as 
satisfactory  as  the  larger  quantities.  Into  a  sterile  test  tube  then  %  cc. 
of  the  extract  (antigen),  serum  to  te  tested,  and  the  complement  are  poured. 
This  is  placed  in  the  incubator  for  an  hour,  and  at  the  end  of  that  time 
I  cc.  each  of  haemolytic  serum  and  sheep's  corpuscles  is  added.  This  is 
again  incubated  for  two  hours.  By  the  end  of  that  time  the  reaction  will 
be  apparent,  for  if  antibodies  are  present  the  corpuscles  will  be  seen  to 
be  settling  at  the  bottom  of  the  tube;  if  they  are  absent,  complete 
haemolysis  will  have  occurred.  It  is  during  the  first  hour  of  incubation 
that  the  complement  will  or  will  not  become  fixed  to  the  antigen,  according 
to  whether  antibodies  are,  present  or  absent.  After  two  hours  the  tube  is 
placed  in  the  ice-chest  for  eighteen  hours.  The  object  of  this  is  to  detect 
whether  even  a  small  amount  of  haemolysis  has  taken  place.  If  this  has 
occurred,  the  supernatent  fluid  will  be  tinged  a  pink  colour,  whereas  in  a 
complete  reaction  the  fluid  is  perfectly  clear. 


Controls. 

The  i)rocedure  just  outlined  is  absolutely  valueless  bv  itself.  There 
must  be — and  this  cannot  l)e  too  strongly  urged — a  number  of  control  tubes 
to  prevent  errors  which  are  very  liable  to  creep  in.  The  accompanying 
table  shows  the  complete  test. 
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Table  B. 
Table  of  Comflete  Test. 


No. 


A 
B 
C 
D 
E 
F 
G 


Saline. 

2 

cc. 

1 

cc. 

* 

cc 

+ 

CO 

Extract  (1  in  7). 

Inactivated  serum 
of  patieut  to  Ije 
tested  (1  in  7). 

Inactivated  scrum 
of  patient  known 
to  react  (1  in  7). 

Inactivated  serum 
of  normal 
individual  (1  in?). 

Complement 
(1  in  10). 

Inactivated 
haemolytic 
serum  (1  in  1,000). 

Sheep's  corpuscles, 
5  %  emulsion. 

Results. 

i  cc. 

\  cc. 

\  cc. 
\  cc. 

\  CC. 
\  CC. 

\  cc. 

\  cc. 

\  cc. 

i  cc. 
\  cc. 
\  cc. 
\  cc. 
\  cc. 

\  cc. 

\  cc. 
\  cc. 
\  cc. 
\  cc. 
\  cc. 

\  cc. 
\  cc. 
i  cc. 
i  cc. 
\  cc. 
^  cc. 
\  cc. 

(?) 
No  haemolysis 
Complete  haemolysis 

>>                             5> 

No  haemolysis 
Complete  haemolysis 

Incubated  for  one  hour. 


Added  after  \^- 
cubation  period. 


Incubated  for  t^^'o  hours 

A — is  the  test  of  the  patient's  serum,  as  described  above. 

B — establishes  the  fact  that  the  diluted  corpuscles  do  not  hiPmolj-se  of  themselves. 

C — shows  that  the  hgemolytic  system,  as  it  is  called,  is  complete. 

D  and  E — demonstrate  that  neither  antigen  nor  the  serum  of  tlie  patient  will  bind  the  complement. 

r — proves  that  if  antibodies  are  present  they  will  be  bound  to  the  antigen  with  the  complement. 

G — shows  that  normal  serum  will  not  be  bound  to  the  antigen,  the  complement  thus  remaining  free. 

It  will  again  be  noted  that  every  serum  employed  (except,  of  course, 
that  from  the  guinea  pig)  has  been  inactivated  or  deprived  of  complement. 

No  test  is  complete  without  these  controls,  and  the  latter  must  show  the 
results  as  seen  in  the  table  before  the  final  reaction  in  A  can  be  conclusive. 


Results. 

In  the  series  on  which  this  paper  is  written  107  cases  were  examined. 
In  three  of  these  an  examination  of  the  cerebo-spinal  fluid  onU-  was  made, 
whilst  in  the  others  the  blood  serum  was  tested.  Of  these  107  cases, 
twenty-seven  can  be  excluded,  for  they  were  either  normal  individuals  or 
were  suffering  from  some  other  diseases.  Thus  there  were  cases  of 
gonorrhoea,  gout,  epilepsy,  tubercular  pleurisy,  endothelioma,  scarlet  fever, 
&c.  These  all  denied  having  had  svphilis,  nor  was  there  any  evidence 
that  this  had  ever  been  contracted.  Without  exception  thev  all  gave  nega- 
tive reactions.  Seventv-five  cases  either'  gave  a  historv  of  syphilis,  or, 
from  the  clinical  appearances  of  the  lesions  which  thev  presented,  were 
diagnosed  as  such.     The  results  obtained  from  these  were  as  follows:  — 

Sixty,  i.e.,  80  per  cent,  gave  a  positive  reaction  ;  in  fifteen  the  reaction 
was  negritive.  This  in  itself  is  a  fairlv  remarkable  result,  and  compares 
very  favorably  with  the  results  of  such  a  test  as  the  Widal  reaction  in 
typhoid   fe\er. 

To  make  a  more  careful  analvsis,  however,  T  have  divided  these  cases 
up  into  acquired  syphilis  and  congenital  svphilis.  Cases  of  acquired 
syphilis  have  been  subdivided  into  primary,  secondarv,  tertiary,  and  para- 
syphilitic  stage. 


Table  C. 
Results. 


Stage  of  Disease. 


Primary  Stage 
Secondary  Stage 
Tertiary  Stage 
Parasypbilitic 
Consrenital 


Totals 


No.  of  Cases. 
Examined. 

Results. 

Positive. 

Negative. 

15 

36 

21 

1 

2 

5 
35 
19 

i 

10 

1 
2 

1 
1 

75 

60 

15 

Percentage  Positive 
llesults. 


33.3  per  cent. 

97.2 


90.5 


50.0  per  cent. 
80.0  per  cent. 


The  low  percentage  of  positive  results  in  the  primary  stage  is  hardly 
a  matter  for  surprise  if  we  look  upon  this  period  as  one  of  incubation, 
and  it  is  analogous  to  the  first  portion  of  tvphoid  fever  in  which  the  Widal 
reaction  is  absent. 

The  percentage  is  somewhat  lower  than  that  of  other  observers,  but  I 
would  point  out  that,  amongst  the  cases  in  whom  the  reaction  was  negative, 
I  ha\-e  included  all  those  in  whom  the  initial  sore  presented  the  appearance 
of  a  hard  chancre  clinically.  Some  of  these,  unfortunately,  discontinued 
treatment,  and  I,  therefore,  cannot  say  whether  further  symptoms  de- 
veloped; others  are  still  under  observation.  In  none  of  the  latter  ha\e 
secondary  signs  appeared  up  to  the  present,  and  in  onlv  one  of  the  series 
of  negative  cases  were  spirochseta  pallida  found  in  the  blood  smear  taken 
from  the  lesion. 

One  of  the  cases  which  reacted  positively  is  worthy  of  description.  A 
young  unmarried  man  presented  himself  with  an  indolent  sore  on  the  under 
surface  of  the  prepuce  in  the  middle  line.  There  was  some  induration 
and  a  good  deal  of  oedema  of  the  skin  around  the  sore.  The  glands  in  the 
right  groin  were  enlarged,  but  not  tender.  The  throat  showed  some  redness, 
but  he  had  frequently  suffered  from  sore  throat.  A  blood  smear  was  made 
from  a  puncture  into  the  base  of  the  sore,  and  the  usual  quantity  of  blood 
taken  from  the  finger  for  diagnostic  purposes.  The  serum  was  first  tested, 
and  gave  a  positive  reaction.  The  blood  smear  was  then  stahied  and  ex- 
amined for  spirochseta  pallida.  After  an  hour's  patient  search  a  typical 
organism  was  found. 

Turning  to  the  cases  which  presented  secondary  symptoms,  there  is  only 
one  which  did  not  react,  although  the  serum  was  tested  on  two  occasions. 
The  case  was  one  which  was  diagnosed  cbnically  as  a  syphilitic  skin 
eruption.  Ten  weeks  previously  a  sore  had  developed  on  the  forefinger 
of-  the  right  hand.  This  l)ecame  very  swollen  and  painful,  and  had 
ultimately  to  be  incised.  A  quantity  of  pus  was  obtained ;  the  wound 
was  plugged,  and  gradually  healed.  Six  weeks  after  the  appearance  of 
the  sore  the  rash  first  appeared  on  the  right  arm  and  gradually  spread 
all  over  the  body.  The  patient  says  that  at  first  it  had  the  appearance  of 
small  blisters.  When  seen  it  was  papulo-squamous  in  character ;  the 
papules  were  slightly  indurated  and  pigmented.  There  was  no  angina  or 
alopecia. 
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N.B.- — At  the  time  of  writing,  this  case  has  been  under  treatment  with 
mercury  for  two  months.  The  lesions,  however,  persist.  Calmette's 
ophthahno-tulierculin  test  gave  a  positive  reaction. 

Amongst  those  in  whom  the  reaction  was  positive  there  were  a  number 
in  whom  the  diagnosis  was  uncertain  at  the  time,  e.g.,  S.  B.,  set.  19,  single, 
female.  Sore  throat  for  three  weeks.  A  superficial  ulceration  of  both 
tonsils,  suspicious  of  syphilis.  No  history  of  primary  sore.  No  rash. 
Slight  enlargement  of  submaxillary  glands  and  glands  of  anterior  triangle 
of  the  neck.  After  the  test  it  was  found  that  the  patient  was  four  months 
pregnant,  and  that  four  weeks  previously,  whilst  in  the  hospital  for 
pleurisv,  had  had  a  rash  which  looked  like  a  very  mild  measles.  Two 
months  afterwards  she  was  delivered  of  a  macerated  foetus.  The  throat 
condition  yielded  slowly  to  antisyphilitic  treatment. 

Of  the  tertiary  cases,  there  were  two  in  whom  the  reaction  was  negative. 
One  was  a  married  woman  who  suffered  from  haemorrhage  of  the  cervix 
uteri.  There  was  nothing  in  the  histoxy  which  was  suggestive  of  a 
svphilitic  infection.  Obstetric  history  not  abnormal.  On  examination,  the 
cervix  was  found  to  be  very  hard  and  gristly.  The  pathological  report  by 
Dr.  Dane  of  the  part  excised  was  as  follows: — Great  deal  of  chronic  in- 
flammation, with  ulceration  of  mucous  membrane.  Arteries  and  blood- 
vessels very  thick  walled.  Endothelium  of  vessels  very  active,  and  ex- 
tremely suggestive  of  syphilis.  The  uterus  was  curetted,  and  she  was  put 
on  iodide  of  potassium.  Bleeding  has  ceased,  and  she  is  still  under  treat- 
ment. 

The  other  case  was  that  of  a  male,  aged  46,  in  whom  the  diagnosis  of 
dilatation  of  the  arch  of  the  aorta  was.  made.  He  gave  a  history  of  having 
had  syphilis  25  years  ago. 

Amongst  the  nineteen  cases  who  gave  a  positive  result  there  were  two 
cases  of  aneurism,  both  of  whom  had  had  syphilis  over  twenty  years 
ago.  One  case  of  Jacksonian  epilepsy,  which  yielded  to  antisyphilitic 
treatment,  and  who  developed  gummatous  masses  subsequently.  One  case 
of  ulcers  of  the  legs,  in  whom  infection  had  occurred  six  years  previously. 
Another  case  of  a  deep  ulcer  over  the  head  of  the  right  tibia  in  a  married 
woman,  who  denied  having  had  syphilis,  but  who  had  given  birth  to  an 
eight  months'  stillborn  child  a  year  previously.  The  ulcer  healed  rapidly 
under  antisyphilitic  treatment.  One  case  (an  Asiatic)  who  denied  a 
syphilitic  infection,  but  who  had  a  pigmented  scar  of  the  leg  which,  he 
said,  had  been  diagnosed  as  leprosv.  He  had  also  had.  six  years  pre- 
viously, neuralgia  of  the  left  side  of  the  face,  accompanied  by  anaesthesia 
of  that  part. 

The  only  parasyphilitic  case  examined  was  a  male,  aged  37.  suffering 
from  well-marked  locomotor-ataxy,  with  Charcot's  disease  of  the  knee- 
joint.  Svphilis  had  been  contracted  fifteen  years  ago,  and  he  had  then 
undergone  a  thorough  course  of  treatment  for  twelve  months.  Fluid  taken 
from  the  spinal  canal  and  from  the  affected  knee-joint,  as  well  as  the  blood 
serum,  all  gave  a  negative  reaction. 

The  two  congenital  syphilitics  presented  indolent  ulcers  of  the  legs. 
Under  antisvphilitic  and  local  treatment  healing  rapidly  took  place. 

There  remain  five  cases  of  which  nothing  has  been  said,  and  I  deal  with 
them  separately,  for  at  the  time  of  examination  they  had  been  under  mer- 
curial treatment  for  periods  varying  from  two  months  to  two  years.  In  one 
of  these  five  it  is  still  questionable  whether  the  disease  has  been  contracted. 
He  developed  a  phagendic  ulcer  of  the  prepuce.  No  spirochseta  pallida  were 


254 

i'ound  in  a  blood  smear,  but  he  was  put  on  antisy|)lulitic  treatment,  com- 
bined witli  lo'al  aj)i)lications.  He  improved  \ery  slowly,  and  the  ulcerative 
condition  is  still  present.  The  other  four  had  definitely  been  infected. 
Only  one  of  these  live  cases  gave  a  positive  result,  and  she  had  been  treated 
continuously  for  almost  two  years.  In  spite  of  this,  however,  syphilitic 
lesions  appeared  jjeriotlically,  and  at  the  time  of  examination  some  of  these 
were  present.  One  of  the  other  cases  suffered  from  ulcers  of  the  legs  ;  in 
the  others  there  was  no  syphilitic  manifestation. 

Taking  the  results  on  the  whole,  it  would  appear  that  the  reaction  is 
most  constantly  present  during  the  secondary  stage  of  the  disease,  but  that 
the  results  in  the  tertiary  stage  are  almost  as  satisfactory.  In  the  primary 
stage  it  is  found  least  often.  These  conclusions  coincide  with  those  of 
other  observers.  The  earliest  occurrence  of  the  reaction,  after  the  appear- 
ance of  the  primary  sore,  was  between  three  and  foiu-  weeks,  and,  as 
already  mentioned,  in  two  cases  it  was  found  more  than  twenty  years  after 
infection. 

As  regards  the  effe<"t  of  treatment  on  the  reaction,  this  is  a  question  I 
ha\-e  not  \et  been  able  to  enter  into.  Althougli  I  ha\e  been  engaged  in  this 
work  for  the  past  twehe  months,  it  was  only  in  the  last  four  of  these  that 
all  the  reagents  were  procured.  It  is  onlv  when  a  number  of  cases  have 
been  periodically  tested  from  the  beginning  that  anv  conclusions  can  be 
drawn.  However,  comparing  the  results  given  bv  those  under  treatment 
for  more  than  two  months  with  those  of  cases  not  under  treatment  there 
seems  to  be  a  harmful  influence,  so  far  as  the  reaction  is  concerned. 


Is  THE  Reaction  a  Specific  One  for  Syphilis? 

To  determine  from  mv  limited  number  of  cases  whether  this  is  so  would 
"be  impossible.  All  that  can  be  said  is  that,  in  all  of  those  that  gave  a 
positive  reaction,  there  was  present  either  a  syphilitic  lesion  or  a  history 
that  syphilis  had  been  contracted  at  some  time,  or  both.  The  control  sera 
from  normal  individuals  invariably  reacted  negativelv,  as  did  also  those 
suffering  from  some  other  disease,  and  all  of  whom  denied  a  syphilitic 
infection.  In  June  of  this  vear  F.  Eichelberg,  of  Hamburg,  reported  that 
out  of  25  cases  of  .scarlet  fe\"er  a  positi\e  reaction  was  obtained  in  ten. 
This  result  has  not  been  confirmed  bv  any  other  obser\er ;  all  are  unanimous 
in  obtaining  only  negative  reactions.  In  my  own  series  there  were  two  cases 
of  scarlet  fever,  one  of  which  was  eAidentIv  a  congenital  syphilitic.  Both 
cases,  however,  gave  a  negative  reaction.  Recent  observations  seem  to  show 
that  the  serum  of  patients  suffering  from  frombresia  (yaws)  and  try- 
pano.somiasis  reacts  towards  extract  of  svphilitic  liver  like  the  serum  of 
svphilitic  patients.  Further  investigations,  however,  are  necessary  to 
determine  this.  It  is  interesting  in  this  connexion  to  note  that  framboesin 
is  a  disease  which  verv  closelv  resembles  syphilis.  Iioth  in  its  clinical 
manifestations  and  in  its  causative  organism  (spirochaete  pertenuis).  Fike 
syphilis,   too.   it  yields  to  mercury. 

The  general K  accepted  opinion  at  the  present  time  is  that,  with  the 
exception  of  framboesia  and  trvpanosomiasis.  the  Wassermann  reaction,  if 
present,  is  diagnostic  of  syphilis  ;  that  a  negative  reaction,  however,  is  no 
proof  of  its  absence. 

In  conclusion,  T  wish  to  thank  all  those  who  assisted  me  in  this  work. 
To  Dr.  Bull  I  am  speciallv  indebted  for  granting  me  the  use  of  the  labora- 
torv.  nnd  to  his  assistants  for  hel])  always  ungrudgingly  given. 
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Of  the  remaining  27  cases,  seven  were  normal  individuals,  three 
presented  some  obscure  ner\-ous  lesion,  and  one  case  each  of  endothelioma, 
epilepsy,  tubercular  pleurisy,  tubercular  knee,  arterioselerosis,  acne  vulgaris, 
gout,  pyorrhoea  alveolaris,  post  nasal  growth,  scarlet  fever,  acute  tonsillitis, 
ulcer  of  leg  following  on  a  post-typhoidal  thrombosis  of  the  femoral  vein, 
gonorrhoea,  ankylosis  of  elbow  joint  after  fracture,  hysteria.  There  were 
also  two  cases  in  whom  the  diagnosis  of  syphilophobia  was  made. 


NOTES  ON  CIRRHOSIS. 

H.  B.  Allen,  M.D., 
Professor  of  Pathology  in  the  University  of  Melbourne,   and  Pathologist 

to  the  Melbourne  Hospital. 

In  ascending  and  descending  degenerations  of  the  spinal  cord,  the  nerve 
tibres  in  the  affected  tracts  perish,  and  are  replaced  by  grey  tissue  derived 
from  proliferating  neuroglia,  the  outrunners  of  the  new  tissue  remaining 
finely  fibrillar  with  no  cicatricial  tendency.  *  The  amount  of  new  tissue  cor- 
responds closely  with  the  loss  of  nerve  elements,  the  contour  of  the  cord  is 
maintained  with  great  accuracy,  and  hence  the  new  growth  may  properly 
be  called  complementary  or  replacing.  The  primary  lesion  in  descending 
degeneration  is  usually  above  the  limits  of  the  cord;  so  that  there  is  no 
cause  for  any  inflammation  of  the  degenerating  tract,  no  question  of  any 
toxine  acting  directly  on  the  tract.  It  is  only  very  rarely  in  severe  local 
lesion  of  the  spinal  cord  that  there  is  a  real  ingrowth  of  connective  tissue 
from  the  pia  mater  and  vascular  sheaths,  replacing  the  cord  by  cicatricial 
contracting  fibroid  tissue. 

In  some  systemic  degenerations,  such  as  those  of  locomotor  ataxy,  it  is 
more  doubtful  whether  the  grey  growth  can  be  regarded  as  complementary. 
Possibly  the  same  toxines  that  spoil  the  nerve  elements  in  such  cases  also 
excite  the  neuroglia,  the  process  being  more  closely  related  to  ordinary 
cirrhosis,  though  the  quantitative  relation  between  spoiling  of  special  ele- 
ments and  overgrowth  of  framework  is  still  maintained. 

In  the  red  degeneration  of  uterine  myomata,  the  perishing  muscle  cells 
cease  to  stain  difterentially  with  hsematoxylin,  and  stain  diffusely  with 
eosin  or  picric  acid,  on  the  contrary  the  connective  tissue  corpuscles  are 
excited,  their  plump  nuclei  staining  deeply  Avith  hsematoxylin,  and  showing 
signs  of  multiplication.  What  is  the  relation  between  the  spoiling  of  the 
muscle  cells  and  the  activity  of  the  connective  tissue?  The  process  is  in 
most  cases  uniform  throughout  the  affected  growth,  but  in  multiple  mvoma 
only  one  of  the  tumours  may  be  affected.  General  toxaemia  is  usually  out 
of  the  question.  Local  infection,  as  where  a  subperitoneal  myoma  is  in 
contact  with  a  pelvic  abscess,  is  very  rare.  Thrombosis  has  been  discovered 
in  microscopic  sections,  but  obstruction  in  the  local  blood  supply  is  not 
usually  evident.  There  is  a  possibility  of  rapid  senescence  of  the  muscle 
elements.  Where  toxines  are  at  work,  they  may  stimulate  the  connective 
tissues,  while  injuring  the  muscle  elements  and  causing  spoiling  and  dila- 
tation of  the  vessels,  with  consequent  hyperccmia  and  redness.  But  in  the 
absence  of  toxines,  the  excitement  of  the  connective  tissue  may  possibly  be 
due  to  substances  set  free  in  the  retrogression  of  the  muscle  elements,  or  to 
appropriation  of  the  blood  supply  that  formerly  went  to  the  muscle  cells. 

1  2 
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Such  examples  serve  to  illustrate  the  complemental  relations  between  the 
special  elements  of  a  tissue  and  the  supporting  framework,  relations  which 
are  real,  complex,  and  important — but  we  may  proceed  to  question  how 
far  such  complemental  relations  operate  in  the  history  of  cirrhosis  in  the 
liver  or  fibrosis  in  the  kidney. 

In  cirrhosis  of  the  liver  there  is  atrophy  of  the  hepatic  cells,  and  increase 
of  the  connective  tissue,  but  there  is  no  necessary  quantitative  relation  be- 
tween the  two  processes,  and  the  quality  of  the  new  connective  tissue  is  ex- 
tremely varied.  The  process  may  be  very  rapid  or  very  slow,  and  the  new 
tissue  may  be  delicately  fibrillar  or  fibrocel hilar,  with  no  tendency  to  con- 
tract, or  may  be  coarsely  fibroid  and  cicatricial,  strangling  the  hepatic  cells. 
The  finer  forms  are  usually  widely  diffused,  spreading  between  the  indi- 
vidual lobules,  or  even  extending  into  them;  while  the  coarser  forms  are 
more  patchy,  with  the  new  tissue  in  bands  round  groups  of  lobules.  Hence 
arises  the  division  of  cirrhosis  into  its  pericellular,  unilobular,  and  multi- 
lobular forms;  but  intermediate  and  combined  forms  are  not  uncommon, 
and  even  in  unilobular  cirrhosis  there  may  be  a  variable  tendency  to  con- 
traction of  the  new  tissue.  The  amount  of  atrophy  of  the  liver  cells  varies 
greatly,  and  there  is  corresponding  varietv  in  the  degree  of  disturbance  of 
hepatic  metabolism.  Either  the  large  or  the  small  form  of  cirrhosis  may 
exist  for  a  prolonged  period,  with  very  little  sign  of  impaired  mitabolism,  or 
a  long  course  of  obscure  symptoms  may  be  followed  by  fulminant  phe- 
nomena resembling  those  of  rapid  cytolysis.  The  lack  of  quantitative  re- 
lation is  very  marked.  In  either  the  smooth  or  the  hob-nailed  variety,  the 
liver  may  shrink  to  half  its  normal  size,  or*  increase  to  twice  its  normal 
size,  the  weight  varying  from  30  ounces  to  over  120  ounces.  In  the  larger 
forms,  there  may  even  be  a  tendency  to  compensatory  hypertrophy  of  the 
hepatic  cells  in  the  less  affected  areas ;  and  in  the  large  multilobular  form, 
the  bands  of  cicatricial  fibroid  tissue,  and  the  nodules  of  compressed  liver 
lobules  between,  strangely  modified  by  atrophy,  fatty  accumulation,  at- 
tempts at  proliferation,  and  final  cytolytic  phenomena,  may  produce  a 
singular  resemblance  to  primary  carcinoma.  The  attempt  to  divide  cirr- 
hosis into  portal  and  biliary  is  not  satisfactory.  Undoubtedly  fibrosis 
may  radiate  from  the  bile  ducts,  as  in  fluke  of  sheep  or  in  coccidiosis  of 
rabbits,  but  the  primarv  relation  of  the  bile  ducts  to  any  important  form  of 
human  cirrhosis  is  doubtful.  New  ducts  may  be  seen  amidst  the  con- 
nective tissue  in  any  of  the  varieties,  smooth  or  nodular,  large  or  small. 
Abundant  growth  of  new  ducts  may  be  unassociated  with  the  fever  or  the 
jaundice  of  so-called  bilian.-  cirrhosis.  These  symptoms  may  be  engrafted 
upon  any  form  of  long-standing  more  or  less  latent  cirrhosis,  and  should 
be  attributed  to  a  secondary  infection  of  the  bile  ducts,  with  obstruction 
and  cytolytic  phenomena. 

In  the  liver,  therefore,  while  we  cannot  forget  the  existence  of  import- 
ant relations  between  the  hepatic  cells  and  the  connective  tissue  frame- 
work, it  is  obvious  that  cirrhosis  cannot  l^e  explained  bv  toxic  influences  on 
liver  cells,  and  complemental  growth  of  connective  tissue.  Toxines  from 
the_  alimentary  canal  are  operating  on  the  cells  and  on  the  framework,  these 
toxines  loeing  doubtless  multiple,  varving  in  nature,  quantity,  and  intensity, 
and  the  susceptibility  of  the  tissues  is  not  the  same  in  different  individuals. 
Hence  in  the  liver  cells,  the  response  may  vary  from  an  attempt  at  hyper- 
trophy to  extensive  atrophy  or  extreme  cvtolvsis,  and  the  connective  tissue 
reaction  may  vary  as  greatly  in  quantity  and  in  character.  We  are  driven 
back  on  the  older  theory,  that  there  is  a  chronic  inflammatory  process,  in 
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which  hepatic  cells  and  connective  tissues  are  variably  affected  by  varying 
toxines.  The  new  connecti\e  tissue  is  well  supplied  with  capillaries  from 
the  hepatic  artery,  so  that  the  development  of  the  hepatic  arterial  circulation 
often  contrasts  strongly  with  the  impeded  portal  circulation,  the  double 
circulation  in  the  liver  carrying  us  further  away  from  any  complemental 
doctrine. 

If  a  kidney  is  exposed,  decorticated,  and  either  chilled  or  washed  with 
some  irritant,'  inflammation  is  set  up,  and  all  the  classic  stages  may  foilow 
one  upon  another,  with  swelling  and  engorgement,  large  pale  kidney,  and 
final  fibrosis  and  contraction.  In  clinical  experience,  such  succession  is 
verv  rare.  Marked  fibrosis  of  the  kidney  rarely  follows  upon  acute 
nephritis  or  large  pale  kidney.  Fibrosis  is  usually  chronic  from  the  outset. 
As  in  the  liver,  the  processes  vary  qualitatively  and  quantitatively.  The 
new  tissue  may  be  finely  fibrillar  or  fibrocellular,  with  little  or  no  cicatricial 
tendency,  or  coarsely  fibroid  with  marked  contraction.  The  kidneys  may 
shrink  to  half  their  size,  or  enlarge  to  more  than  twice  the  normal.  They 
may  remain  smooth,  even  when  very  firm,  or  may  be  fairly  friable  when 
the  granular  character  is  strongly  developed.  The  amount  of  atrophy  of 
tubes  and  tufts  is  not  in  any  necessary  relation  with  the  amount  of  new 
connective  tissue.  Marked  fibrosis  is  even  compatible  with  an  attempt  at 
hypertrophy  of  the  tubules.  The  study  of  renal  fibrosis,  therefore,  leads  to 
the  same  conclusion  as  that  of  hepatic  fibrosis.  We  cannot  forget  the  dis- 
turbance of  the  relations  between  the  special  functioning  elements  and  the 
connective  tissue  framework,  but  the  disease  is  obviously  a  chronic  inflam- 
mation, displaying  the  variable  reaction  of  all  the  tissues  to  varying 
toxines. 

The  development  of  granules  on  the  surface  of  the  kidney  may  be 
watched  from  the  first  exposure  of  the  pale  ends  of  the  medullary  rays, 
regularly  set  at  equal  intervals,  to  the  later  stages  when  the  central  tracts 
of  labyrinth  around  the  interlobular  arteries  are  densely  fibroid,  while  the 
granules,  including  the  rays  and  the  adjacent  portions  of  labryinth,  present 
as  varied  changes  as  were  described  in  the  complicated  forms  of  cirrhosis 
of  the  liver. 

The  greatest  difficulty  in  judging  the  past  clinical  history  from  the  ap- 
pearance of  the  kidneys  fost  mortem  occurs  in  connexion  with  large  granu- 
lar and  subgranular  kidneys.  When  the  inflammation  has  been  more  active 
and  the  process  relatively  rapid,  with  albumen  fairly  abundant,  the  capsule 
dees  not  peel  away  clearly,  more  or  less  kidney  substance  coming  with  it. 
When  the  process  has  been  slow  and  quiet,  with  little  albumen  in  the  urine, 
the  capsule  often  peels  away  cleanly  from  a  smooth  or  very  regularly  granu- 
lar surface.  Large  firm  kidneys  develop  more  quickly  than  small  firm 
kidneys;  the  smooth  kidneys  may  be  as  chronic  in  history  as  the  granular; 
while  toughness  is  an  unfailing  sign  of  slow  development.  But.  what- 
ever tests  are  relied  on,  the  main  distinctions  in  nephritis  are  in  rapidity 
and  slowness  of  evolution,  and  these  distinctions  depend  on  the  nature, 
quantitv  and  intensitv  of  the  toxines  present,  and  on  the  susceptibility  of 
the  tissues.  As  to  syphilis,  the  lumpy  kidney  is  always  syphilitic;  and 
syphilis  mav  be  inferred  with  some  confidence  when  thickened  arteries, 
visible  bv  the  naked  eye,  are  scattered  over  the  cut  surface  of  the  cortex, 
and  not  confined  to  the  region  adjacent  to  the  bases  of  the  pyramids. 
Patchy  atrophy  in  a  fibroid  kidney  indicates  gross  arterial  disease,  which  is 
often  syphilitic.  How  far  syphilis  acts  as  a  vague  general  predisposing 
condition,  weakening  the  resistance  against  toxines  and  favouring  fibrosis, 
is  a  question  to  which  a  precise  answer  cannot  be  given. 
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XOTKS  O-N  ATHEROMA. 

H.  B.  Allen,  M.D., 

Professor  of   Pathology  in  the   University  of  Melbourne,   and   Pathologist 

to  the  Melbourne  Hospital. 

Many  experiments  have  L)ecn  performed  to  show  that  atheroma  is  a 
set'ondarv  and  more  or  less  conser\-ative  change  in  the  inner  coat  of  arteries, 
and  that  the  primary  lesion  must  be  sought  in  the  middle  coat,  and  must 
be  attributed  to  the  mechanical  results  of  strain.  Inferences  have  been 
drawn  in  somewhat  uncritical  fashion  and  countervailing  facts  have  been 
neglected. 

For  example.  Thoma  showed  that  when  an  aorta  with  large  prominent 
plates  was  distended  with  a  melted  paraffin  mixture  at  a  certain  pressure,  the 
mould  so  formed  was  perfectly  smooth  on  the  surface,  showing  no  traces 
of  the  projecting  plates.  Hence  it  was  inferred  that  the  thickenings  of  the 
intima  were  secondarv  lesions,  being  merelv  complementary  to  spoilings  of 
the  media.  The  experiment  only  showed  that  large  atheromatous  plates 
are  accompanied  by  spoiling  of  the  adjacent  portions  of  media,  a  fact 
which  may  often  be  verified  by  direct  inspection,  without  magnification  or 
special  staining. 

Again,  if  the  abdominal  aorta  of  a  rabbit  is  compressed  for  a  short 
time  once  or  twice  a  dav  during  a  comparatively  brief  period,  marked  signs 
of  strain  appear  in  the  aortic  arch.  The  elastic  fibres  are  drawn  out,  the  in- 
voluntary muscle  degenerates,  and  plates  of  calcareous  matter  are  formed. 
But,  as  Professor  W.  E.  Dixon  says,  these  changes  have  no  resemblance 
to  atheroma.  Continued  high  tension  inevitably  produces  spoiling  and 
splitting  of  the  elastic  tissues  of  the  media ;  but  these  changes  may  occur 
without  atheroma,  and  atheroma  mav  occur  in  the  absence  of  high  tension, 
while  the  left  ventricle  continues  small. 

Injections  of  adrenalin  into  rabbits  repeated  during  a  few  weeks  induce 
a  rapid  spoiling  of  the  media  of  tlie  great  arteries,  followed  by  calcification. 
Opinions  differ  as  to  whether  the  change  can  be  prevented  by  the  simul- 
taneous administration  of  drugs  that  would  prevent  rise  of  tension.  The 
balance  of  evidence  tends  to  indicate  that  the  change  is,  at  least  in  part, 
independent  of  tension,  and  due  to  direct  toxic  spoiling  of  the  media.  It 
is  said  that  by  provoking  an  active  leucocvtosis,  the  change  can  be  lessened, 
if  not  prevented.  Howe\-er  this  may  l^e.  the  lesions  have  little  resem- 
blance to  atheroma,  and  approach  much  more  closelv  to  the  spoiling  and 
calcification  of  the  media  seen  in  oid  age.  Such  spoiling  of  the  media  may 
be  associated  with  thickenings  of  the  intima  ;  but  these  thickenings  are  not 
constant,  and  do  not  present  anv  regular  correspondence  with  specially 
weakened  patches  of  the  media. 

In  cases  of  severe  syphilitic  atheroma  <>f  the  abdominal  aorta,  the  iliac 
arteries  often  show  great  spoiling  and  atrophy  of  the  media  ;  but,  as  a  rule, 
the  only  result  in  the  intima  is  Avrinkling,  with  no  compensating  thickening 
nor  anv  resemblance  to  atheroma. 

Generally,  it  may  be  stated  that  morbid  changes  m  the  media  are 
diffuse  rather  than  patchy  ;  that  extensive  continued  spoiling  of  the  media 
may  exist  without  atheroma  ;  that  atheroma  may  occur  without  high  tension, 
and  without  spoiling  of  the  media  ;  and  that  severe  atheroma  may  induce 
secondarv  changes  in  the  media. 


263 

Many  text-books  treat  atheroma  as  a  form  of  arteriosclerosis,  which  they 
■divide  into  two  forms,  tlie  diffuse  and  the  nodular,  presumably  varieties 
of  one  disease  with  similar  causation.  But  atheroma  may  occur  without 
arteriosclerosis,  and  arteriosclerosis  without  atheroma.  Both  are  influenced 
by  tension,  but  atheroma  may  be  strongly  marked  when  tension  is  not  in- 
creased, whereas  diffuse  arteriosclerosis  is  more  intimately  and  more  con- 
stantly associated  with  high  tension.  It  is  better  to  treat  the  two  diseases 
as  separate  morbid  entities,  though  often  associated  together. 

In  arteriosclerosis,  toxines  in  the  blood  excite  continued  contraction  of 
the  arterioles,  and  sometimes  of  the  small  arteries,  and  continued  contrac- 
tion is  followed  by  hypertrophy  of  the  muscular  coats,  which  is  much  more 
marked  in  the  arterioles  than  in  the  arteries.  The  toxines  also  act  on  the 
vascular  coats  through  the  medium  of  the  tissue  fluid  which  permeates  the 
coats,  and  thus  induce  hyaline  thickening  of  the  intima  and  appearance  of 
formative  cells  and  fibrillation  in  the  media  and  adventitia.  These  changes 
are  more  or  less  general  in  arteries  of  a  certain  size,  and  are  always  diffuse, 
though  some  vessels  may  suffer  more  than  others.  The  arterioles  mav  be 
profoundly  affected  when  arteries  as  large  as  the  radial  are  little  altered. 

In  atheroma,  the  lesions  are  conspicuously  patchy,  thickened  plates  oc- 
curring in  the  midst  of  healthy  tissue.  The  largest  arteries  usually  suffer 
most,  but  even  in  them  we  find  not  merelv  patchiness  in  anv  particular 
vessel,  but  striking  inequality  of  incidence  in  different  vessels.  The  ab- 
dominal aorta  may  be  intenselv  affected  when  the  ascending  aorta  is  clean, 
or  zrice  versa.  The  cerebral  arteries  may  be  unaffected,  when  the  aorta 
shows  advanced  disease,  or  vice  versa.  The  distribution  of  the  disease, 
therefore,  seems  to  relegate  the  influence  of  tension  to  a  secondary  place. 

In  addition,  the  process  is  verv  various  in  type  and  rate,  including  {a) 
rapid  swelling,  softening  and  ulceration  ib)  slow  cell  accumulation,  drying- 
in,  partial  absorption,  calcification,  {c)  more  diffuse  slight  swelling,  fol- 
lowed by  absorption  and  wrinkling.  These  forms  correspond  accurately 
enough  with  the  phenomena  of  chronic  inflammation,  induced  by  toxines 
acting  locally  in  patches  of  the  non-va^ular  intima ;  but  thev  cannot  well 
be  explained  as  phenomena  complementarv  to  changes  in  the  media. 

The  changes  in  the  vasa  vasorum,  seen  in  advanced  atheroma,  ought  not 
to  be  used  to  explain  the  primary  evolution  of  the  atheromatous  patches. 
In  the  early  stages,  the  vasa  vasorum  are  often  very  little  affected;  whereas 
in  advanced  atheroma,  especiallv  in  the  abdominal  acrta,  vasa  vasorum  may 
be  found  spreading  through  the  media  into  the  intima,  and  there  under- 
going spoiling,  with  curious  consequent  haemorrhages  and  deposits  of  pig- 
ment. No  doubt,  serious  disease  of  the  vasa  \asorum  ma}-  complicate  the 
history  of  atheroma,  but  in  the  main  the  nutrient  \-essels  of  the  coats  behave 
like  those  in  the  neighbourhood  of  chronic  inflammation  in  other  non- 
vascular tissues,  for  example  in  chronic  keratitis. 

Stress  should  be  laid  on  the  relapsing  character  so  often  seen  in  atheroma. 
Recent  white  patches,  abscesses  or  ulcers  are  verv  commonly  seen  amidst 
old  yellow  patches,  earthy  plates  and  wrinkles.  This  character  agrees 
well  with  the  toxic  theory,  but  not  well  with  the  theor\-  of  mechanical 
stress  in  the  media,  followed  by  complemental  changes  in  the  intima. 

Much  may  be  learnt  from  the  study  of  atheroma  praecox  in  cases  of 
inherited  syphilis,  when,  about  the  age  of  15,  delicate  linear  white  opaci- 
ties appear  in  the  descending  aorta,  es{:)eciallv  on  the  posterior  aspect  near 
the  mouth  of  the  intercostal  and  lumbar  arteries.  These  delicate  patches 
are    limited    to    the    superficial    layers    of    the    inner    coat,    close    to    the 
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endotheliiitn.      The  i)rocess  is  very  quiet,  with  hyaline  thickening  and  very 
limited  coll  multiplication.      The  middle  coat  passes  by  unaffected. 

Atheroma  can,  it  seems  to  me.  be  explained  only  as  a  chronic  inflanima- 
tory  process,  induced  by  the  local  action  of  toxines,  favoured  indeed  by 
the  existence  of  high  tension,,  and  influenced  by  conditions  of  the  vasa 
vasorum,  but  sometimes  occurring  when  tension  is  low,  and  often  without 
any  marked  primary  disease  of  the  vasa  vasorum. 


ulcerativf:  gr-a.nuloma  of  the  pudenda  in  the 
gascovne  district  of  western  australia. 

J.  R.  HicKiNBOTiiAM,  M.D.  (Lond.),  District  Medical  Oflicer,  Carnarvon,. 
W.A.  ;  and  J.  Burton  Cleland,  M.D.  (Svd),  Government  Patho- 
lo^st,   Perth,  W.A. 

During  the  last  five  years  it  has  been  my  lot  to  see  a  considerable  number 
of  cases  of  ulcerative  granuloma  of  the  pudenda  occurring  in  male  and 
female  aboriginal  natives  of  this  and  the  more  northern  districts  of  Western 
Australia.  Before  that  time  no  such  cases  came  under  my  notice,  with  the 
single  exception  of  one  fatal  case  in  a  male  patient  sent  here  from  the 
Ashburton  district  in  the  year  1898.  During  the  last  few  years,  however, 
they  have  become  increasingly  prevalent. 

It  is  a  notewoTthv  fact  that  recent  syphilis  in  the  white  population  of 
the  district  has  presented  similar  features,  that  is  to  say  that  up  to  the 
year  1903,  a  case  of  locally-acquired  syphilis  was  unknown  in  this-  dis- 
trict, but  that  since  then  cases  have  become  more  common  year  by  year. 
Another  curious  fact  is  that  the  only  venereal  diseases  among  the 
aborigines  that  have  come  under  mv  notice  are  cases  of  gonorrhoea  and  of 
ulceration  of  the  pudenda  with  more  or  less  granulomatous  growth. 

The  disease  as  it  occurs  here  in  the  aboriginal  native  is  a  chronic  one, 
lasting  in  some  cases  for  several  years,  and  it  is  apt  to  recur  after  apparent 
cure. 

The  youngest  case  I  have  seen  was  that  of  a  bo\-  about  twelve  years  old, 
and  the  oldest  was  that  of  a  very  old  man  whose  age,  however,  I  had  no 
means  of  fixing  definitely. 

In  the  male  the  first  signs  of  the  disease  are  small  round  nodules  on  the 
glans  penis,  varying  in  number  from  one  or  two  to  a  condition  in  which  the 
glans  is  thickly  studded  with  them,  and  presents  a  sort  of  tessalated  cauli- 
flower appearance.  These  nodules  are  prone  to  ulceration  especially  when 
covered  by  a  tight  foreskin,  and  great  destruction  of  tissue  may  follow. 
It  frequently  happens  that  on  removing  a  tight  foreskin,  half  the  glans 
has  been  eaten  away  by  ulceration,  and  the  other  half  presents  the  charac- 
teristic nodules,  coalescing  with  one  another  in  parts  and  some  of  them 
being  ulcerated. 

Nodules  may  occur  on  both  surfaces  of  the  prepuce,  on  the  skin  of  the 
penis  and  scrotum,  round  the  anus,  and  on  the  adjoining  parts  of  the  thighs. 
Inguinal  bubos  mav  occur  and  the  resulting  ulcers  take  on  the  granulo- 
matous nature  and  spread  peripherally. 

Superficial  abscesses  may  also  develop  along  the  dorsum  of  the  penis 
and  start  new  foci  of  granulamatous  ulceration. 

Eventually,  in  the  worst  cases,  the  ulcer  reaches  from  one  anterior 
superior  iliac  spine  to  the  other  and  involves  the  groins,  the  remnants  of 
the  penis  and  scrotum,  the  perineum  and  anus,  and  the  adjoining  parts  of 
the  thighs. 


Granuloma  Pudexdi. 
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The  initial  lesion  in  women  consist  of  one  or  more  condyloma  like 
plaques,  which  spread  and  ulcerate  and  infect  adjoining  surfaces.  These 
mav  occur  on  any  part  of  the  vulva. 

In  women  cases  occur  presenting  every  degree  of  severity  between  an 
ordinary  condyloma  of  the  anal  margin,  or  of  a  labium  majus,  and  a  great 
granulomatous  ulcer  involving  the  whole  of  the  vulva  and  adjoining  skin, 
and,  by  the  destruction  of  the  perineum  and  the  intervening  septa,  uniting 
the  bladder,  vagina,  and  rectum,  into  one  great  cloaca. 

In  these  cases  three  processes  go  on  side  by  side,  viz.  : — Granulomatous 
growth,  ulceration,  and  cicatrisation,  and  the  features  of  each  case  depend 
on  the  relative  proportions  in  which  these  three  processes  are  combined. 
Sometimes  the  combination  leads  to  the  most  extraordinary  appearances  as 
in  the  case  illustrated  in  figure  i,  where  the  right  labium  majus  is  the  seat 
■of  much  granulomatous  growth.  The  round  mass  hanging  posteriorly, 
which  was  as  large  as  a  tangerine  orange,  consisted  of  the  anterior  part 
•of  the  left  labium  minus  and  the  clitoris  enlarged  by  the  growth  and  con- 
verted into  a  polypus  by  a  combination  of  ulceration  and  cicatrisation 
round  it. 

Ulceration  is  always  present  more  or  less,  except  in  the  very  earliest 
stage,  and  is  the  dominant  feature  of  the  final  stages  of  the  disease,  in 
which  there  is  apparently  no  attempt  at  new  growth  or  cicatrisation,  and  the 
patient  dies  of  septic  absorption  or  haemorrhage. 

Cicatrisation  is  more  noticeably  present  in  men  than  in  women.  A 
'dense  rugose  contracting  scar  is  often  present,  often  surrounded  by  granu- 
lomatous nodules,  and  undermined  bv  septic  sinuses. 

Constitutional  symptoms  are  absent  until  late  in  the  course  of  the 
disease,  when  ulceration  gets  ahead  of  new  growth  and  repair,  and  then 
cachexia  follows.  It  is  astonishing  to  see  many  of  these  patients  going 
about  fat  and  well  for  months  while  carrying  with  them  these  foul  ulcerated 
masses. 

Treatment  of  these  cases  is  long,  tedious  and  disappointing.  Mercury 
;and  iodide  of  potassium  are  absolutely  useless,  whether  given  separately 
or  together,  in  large  or  small  doses.  Local  treatment  is  the  only  thing  that 
does  any  good. 

In  early  stages  scraping  the  granulomatous  nodules  and  ulcers  (or 
better,  snipping  them  out  with  curved  scissors)  followed  bv  the  free  appli- 
cation of  pure  liquified  carbolic  acid  has  given  the  best  results.  The  sub- 
sequent treatment  consists  of  permanganate  of  potash  washings  and  the 
application  of  a  powder  consisting  of  equal  parts  of  calomel  and  zinc  oxide. 
In  men  circumcision,  removing  the  whole  of  the  foreskin,  is  always  neces- 
sary. 

In  more  severe  cases,  where  complete  excision  is  impracticable,  a  mix- 
ture of  excision,  ligation,  scraping,  and  cauterisation  with  the  actual 
cautery,  gives  the  only  hope  of  improvement.  In  most  cases  the  above 
operations  will  have  to  be  frequenth-  repeated  as  new  nodules  make  their 
appearance  or  old  lesions  begin  to  spread.  It  is  onlv  bv  constant  watch- 
ing, by  persistent  local  treatment,  together  with  frequent  tinkering  opera- 
tions, that  a  fair  proporion  of  success  can  be  attained.  I  find  that  is  is  a 
mistake  to  attempt  too  much  at  anv  one  operation.  The  patient  stands  a 
series  of  partial  operations  better  than  a  very  extensive  one. 

I  have  tried  many  and  various  local  applications,  but  all  without  benefit 
except  in  the  case  of  the  calomel  and  zinc  powder  above  mentioned. 
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'I'he  nature  of  the  tUst-ase  is  not  clear  to  me.  Whether  it  is  something 
else  grafted  on  to  a  syphilitic  lesion  I  do  not  know,  but  considering  the 
iiabit  of  sitting  naked  in  the  sand,  which  is  universal  among  the  native 
women,  this  seems  to  be  a  possible  hypothesis. 

The  absence  of  ordinary  sxphilitic  lesions  among  the  female  aborigines, 
that  can  l)e  influenced  by  mercury,  compared  with  their  prevalence  among 
the  white  "  bushmen  "'  with  whom  they  frequently  cohabit,  is  a  curious 
fact. 

In  conclusion  1  ha\e  to  record  that  I  haxe  seen  several  cases  of  the 
same  disease  in  white  men.  They  have,  howe\er,  always  been  mild  ones. 
The  worst  of  these  have  presented  a  few  typical  nodules  on  the  glans,  with 
an  ulcer  along  the  sulcus  behind  the  glans  covered  with  florid  granulations 
and  exuding  a  foul  discharge.  These  ulcers  are  hard  to  cure.  After  the 
usual  scraping  and  cauterization  with  carbolic  acid,  the  edge  adjacent  to 
the  glans  cicatrises  readily,  but  extension  frequently  takes  place  at  the  other 
edge,  undermining  the  skin  of  the  penis.  The  only  way  to  stop  it  is  by 
cutting  awa\  the  skin  in  order  to  bring  everv  recess  of  the  ulcer  to  the  day- 
light, and  within  reach  of  scraping  and  the  application  of  caustics.  Any- 
thing short  of  this  is  useless.     These  cases  often  take  months  to  cure. 


PATHOLOGY   OF    INFECTIVE    GRANULOMA   OF    THE 

PUDENDA. 

J.  B.  Cleland,  >J.D. 

Dr.  Hickinlx>tham  has  forwarded  me  from  time  to  time  portions  of 
tissues  from  cases  in  aboriginals  that  he  has  had  under  treatment. 
Numerous  sections  from  each  case  show  one  general  type,  that  is  a  granu- 
lomatosis tissue  in  which  now  plasma  cells,  now  fibrous  tissue  preponderate. 
The  epithelium  in  some  cases  shows  a  tendenc\  to  dip  down  a  little,  but 
nothhig  in  the  nature  of  epithelionia  appears.  The  subjacent  tissues  are 
more  or  less  vascular,  and  masses  of  t\pical  plasma  cells  are  grouped 
especially  round  the  ves.sels.  In  places  there  is  much  fibrous  tissue  and 
plasma  cells  are  .scarce.  Mast  cells  are  frequently  met  with.  Occasionally 
pla.sma  cells  are  met  with  containing  small  spherical  hyaline  bodies  pro- 
bably of  a  degenerate  nature. 

Numerous  stains  w^ere  tried  to  demonstrate  j)Ossil)le  pathogenic  bacteria 
or  protozoa.  These  included  Leishman's,  Giemsa's  carbol-fuchsin,  iron 
haematoxvlin.  Gram's,  and  Levaditi's  methods.  In  only  one  case,  that  of 
Ulgi,  were  any  suggestive  bodies  seen,  but  in  this  latter,  in  various  parts 
of  the  sections,  numerous  spirochsetes  mixed  with  bacillary  bodies,  were 
encountered.  These  spirochgetes  seem  to  me  to  differ  in  the  more  o]ien  and" 
irregular  character  of  the  spirals  from  S.  pallida.  As  they  were  very 
numerous  and  deep  in  the  tissue,  they  are  certainly  suggestive  of  l^eing  the 
etiological  cause,  but,  on  the  other  hand,  I  signallv  failed  to  find  them 
in  the  other  four  cases.  A  possibly  mixed  infection  of  syphilis  and" 
granuloma  suggests  itself,  but  again.st  this  is  the  appearance  of  the  spiro- 
chgetes. Dr.  Hickinbotliam  has  ti^ed  inoculating  the  di.sea.se  into  a 
monkey,  but  so  far  without  success. 

I  believe  in  British  Guiana,  in  cases  similar  to  these,  spirochaetes  have- 
been  seen,  but  whether  in  sections  or  merely  in  films,  I  cannot  say. 

I  think  there  is  no  question  but  that  the  disease  is  a  distinct  entitv. 


Grami-oma  Fuxgoides  in  Malk. 
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Cases. 

{Clinical  description:    J.   R.  Hickinbothaxn  j    pathological  description;    J. 

B.  Cleland). 

Case  I. — Mary. — New  granulomatous  growth  containing  much  hard 
material  in  advance  of  the  destruction  of  tissue.  The  projecting 
rounded  mass  is  the  clitoris  and  its  prepuce,  with  the  anterior  parts  of  the 
labia  minora.  The  entrance  to  the  vagina  is  contracted  bv  the  cauliflower- 
Jike  growths.  The  vagina  is  implicated  in  its  lower  third.  The  duration 
is  rather  more  than  a  year,  and  the  woman  is  in  excellent  condition  and 
free  from  pain. 

Sections. — Some  irregularity  in  the  epithelial  columns  which  in  places 
dip  down  and  interlace  as  narrow  columns.  Below  and  around  these 
are  plasma  cells  in  fibrous  tissue.  There  is  no  definite  line  of  demarcation 
in  places  between  the  epithelial  cells  and  these  plasma  cells.  Mitoses  are 
present  in  some  of  the  deeper  epithelial  cells. 

The  deeper  tissue  consists  of  a  fibrous  tissue  stroma  in  which  are  vary- 
ing numbers  of  typical  plasma  cells.  In  places  these  are  few ;  in  others, 
they  occur  as  narrow  interlacing  columns  mapping  out  the  fibrous  stroma ; 
in  still  others  they  occur  as  larger  groups.  The  plasma  cells  are  especially 
numerous  immediately  below  the  epithelium,  in  which  situation  also  the 
capillary  ^•essels  are  dilated  and  small  haemorrhages  and  collections  of 
blood  pigment  occur  in  places.  The  plasma  cells  are  typical,  with  eccentric 
spoke-wheel  nuclei.  They  vary  in  size,  the  larger  containing  sometimes 
two  to  four  nuclei. 

Occasionally  some  of  the  larger  ones  contain  eight  to  twenty  or  so  quite 
spherical  bodies,  varying  in  size  from  larger  than  the  neuclus  to  quite  small, 
and  staining  with  eosin  or  weak  fuchsin.  They  seem  structureless,  and 
are,  I  believe,  degeneration  products.  Amongst  the  plasma  cells  are  a 
varying  number  of  round,  or  spindle-shaped  connective  tissue  cells.  Mast 
cells  are  also  present.  By  Levaditi's  and  Leishman's  methods  no  spiro- 
chaetes  were  detected. 

(2).  Vlgi. — Ulcerative  granuloma  (?)  Destruction  of  tissue  far 
in  advance  of  new  growth.  The  abdominal  cavitv  is  very  nearly  opened, 
the  rectovaginal  vagino- vesical  sepia  and  perinseum  are  gone,  and  a  vast 
ulcerated  cloaca  remains. 

Sections. — Epethelial  columns  not  dipping  down.  Plasma  cell  columns 
less  marked  than  in  Mary.  Dilated  capillaries  traverse  the  fibrous  tissue. 
By  Levaditi's  method,  in  the  part  of  the  section  furthest  from  the  epithelial 
surface,  where  were  many  wide  vessels  and  groups  of  plasma  cells  in  a 
fibrous  stroma,  numerous  spirochsetes  were  met  with,  making  a  most  strik- 
ing picture.  The  turns  in  these  spirochsetes  seemed  decidedly  less  regular 
than  the  S.  pallida.  There  were  also  thick  straight  or  distinctly  curved 
bacillaxy  bodies  which  were  much  more  numerous  than  the  spirochgetes. 

(3).  Polly. — A  deep  ulcer  of  the  vulva,  burrowing  between  the  vagina 
and  rectum.  Snippings.  apparently  a  mixture  of  granulomatous  growths 
and  hypertrophied  carunculae  myrtiforms,  were  taken  from  the  edge.  This 
case  was  scraped,  and  treated  with  iodised  phenol,  and  given  drachm  doses 
of  lig.  hvdrarg.  perchlor  three  times  a  day.  She  had  nearly  healed  when 
she  got  tired  of  waiting  and  ran  awav. 
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She  was  interesting  also  from  the  fact  that  she  had  had  a  native 
o}>eration  performed  on  her  vulva  in  her  youth  by  the  old  men  of  her 
tribe.  The  urethra  had  been  slit  down  towards  the  vagina  for  a  consider- 
able part  of  its  length,  and  the  tissues  L)etween  the  urethra  and  clitoris, 
including  the  latter,  had  been  divided  vertically,  leaving  as  a  result  merely 
a  thin  cicatricial  layer  over  the  bone.  She  originally  came  from  the  Men- 
zies  district,  and  she  told  me  that  all  the  young  girls  of  her  tribe  w|ere 
operated  on  similarlv  with  a  piece  of  glass  to  make  it  "easy  feller  get 
'um  picaninny." 

Sections. — Some  in^egularitv  of  epithelial  columns.  Plasma  cells  are 
scattered  below  and  between  these,  and  infiltrate  the  fibrous  stroma  further 
down.  Vascular  spaces  are  prominent.  Levaditi's  method  failed  to  de- 
monstrate spirochgetes. 

(4).  Tommy. — Prepuce  and  growths  snipped  from  his  corona  and 
glans.     As  far  as  I  can  make  out  he  has  been  affected  for  several  months. 

Paraffin  sections  were  stained  with  Borel  blue  and  eosin,  hsematoxylin, 
and  van  Gieson,  and  Gran  van  Gieson.  No  parasites  were  seen.  Mast 
cells  were  noticed.  The  tissues  below  the  epidermis  were  densely  packed 
with  plasma  cells  in  places,  these  being  separated  into  columns  by  delicate 
fibrous  tissue  strands.  There  was  considerable  vascularity.  By  I-evaditi's 
method  no  spirochaetes  were  detected. 

(5).  Fannx. — In  Carnarvon  Hospital  in  June,  1905,  with  ulcerative 
granuloma,  but  not  so  bad  as  now.  Left  apparentlv  cured  in  ten  weeks. 
Now  evidently  relapsed  ;  duration  about  one  \ear. 

Sections  stained  with  haematoxylin  and  van  Gieson  show  finger-like  pro- 
jections downwards  of  the  epithelium.  Large  numbers  of  plasma  and  a 
few  round  connective  tissue  cells  with  manv  cells  with  degenerate  nuclei 
( ?  leucocytes)  in  places,  are  between  and  subjacent  to  these.  Still  lower 
fibrosis  is  seen  separating  islands  of  plasma  cells.  Vessels  are  numerous 
in  places.  In  the  upper  part,  delicate  fibrous  tissue  strands  separate 
columns  of  plasma  cells.  By  Giemsa's,  Leishman's,  and  Gran's  methods 
numerous  mast  cells,  many  elongated,  were  seen. 

Stained  with  carbol-fuchsin,  a  large  peculiar  body  was  seen  in  the  tissue, 
consisting  of  an  outer  striated  cortical  layer  with  a  number  of  projections 
enclosing  a  number  of  rounded  bodies.  Only  one  of  these  large  bodies 
was  seen. 

Levaditi's  method  failed  to  demonstrate  anv  spirochsetes,  though  numer- 
ous bacteria  were  present  in  one  part. 

(6).  First  case  examined. 

Epithelial  columns  dip  down.  Plasma  cell  columns  marked.  Rounded 
spherical  bodies  in  large  plasma  cells  conspicuous  in  places,  these  bodies 
appearing  as  canary  yellow  vesicles  with  hsematoxylin  and  van  Gieson. 
Fibrosis  present.  Ves.sels  not  thickened.  Giemsa — no  spirochgetes  or  other 
parasites  seen.     Levaditi — no  spirochaetes  detected. 

(7).  Charlie. — A  single  growth  just  at  the  reflection  of  the  prepuce. 
Affected  for  some  months. 

A  monkey  was  inoculated  bv  scarification  from  this  case,  but  did  not 
fake. 


269 

Smears  only  obtained.  By  Giemsa's  method,  a  few  delicate  spirochaetes 
were  seen. 

(Additional  note,   15th  March,   1909.) 

At  the  Bureau  of  Microbiology,  Sydney,  I  have  further  examined  a 
series  of  sections,  stained  by  Levaditi's  method  while  I  was  in  Western 
Australia,  and  in  another  case,  that  of  Mary,  spirochaetes  have  been 
detected,  forming  a  dense  tangled  mass  in  a  space  left  between  the  flat- 
tened superficial  epithelial  squames  and  the  deeper  more  cubical  epithelial 
cells,  where  there  was  a  dipping  down  of  the  surface  epithelium.  These 
spirochaetes  were  morphologically  like  those  found  in  Ulgi,  and  formed, 
in  their  tangled  masses,  a  dark  line  just  visible  with  a  hand  lens.  This 
finding  of  a  spirochaete,  differing  markedly  from  S.  pallida,  in  two  cases 
of  the  disease,  in  the  second  only  after  long  search,  suggests  that  it  may 
be  the  causal  agent  and  that  further  examination  may  reveal  its  constant 
association  with  the  disease. 


A  CONTRIBUTION  TO  THE  STUDY  OF  PRECIPITIN 
REACTIONS  BY  GRAVIMETRIC  ESTIMATIONS  OF  THE 
DEPOSIT. 

D.  A.  Welsh  and  H.  G.  Chapman. 

(From  the  Physiological  and  Pathological  Laboratories  of  the  University 

of   Sydney). 

In  the  interaction  between  protein  and  its  precipitin  antiserum  a 
ponderable  weight  of  deposit  is  thrown  down.  It  has  been  shown  by 
Moll,  Rodet,  and  others  that  this  deposit  is  mainly  derived  from  the 
antiserum. 

The  amount  of  deposit  that  may  be  obtained  from  a  certain  quantit\- 
of  antiserum  varies  with  a  number  of  conditions. 

If  increasing  quantities  of  antiserum  be  added  to  an  adequate  quan- 
tity of  protein  suitably  diluted  the  weights  of  the  deposits  are  directh 
proportional  to  the  quantities  of  antiserum.  When  the  quantity  of 
protein  is  sufficient,  the  whole  of  the  precipitable  substance  present  in 
the  antiserum  is  thrown  out  of  solution.  The  further  addition  of  pro- 
tein to  the  clear  superfluid  then  fails  to  bring  about  a  further  precipi- 
tation, and  there  is  no  formation  of  deposit.  With  different  antisera 
the  amount  of  protein  necessar\-  to  precipitate  the  whole  of  the  precipi- 
table substance  in  the  antiserum  has  been  found  to  vary  within  wide 
limits.* 

When  sufficient  protein  has  been  added  to  precipitate  completely  the 
substance  in  a  given  quantity  of  antiserum  it  has  been  possible  to  weigh 

•  Welsh  and  Chapman,  Journal  o/  Hygieiie,  VI.,  1906,  p.  251. 
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the  i-leix>sit,  and  U    lliis  method  of  estimation  to  investigate  some  of  the 
conditions   attending   the  interaction. 

Methods. — The  antiseia  were  prepared  b}'  the  processes  pre\iously 
described.  The  apparatus  employed  and  all  fluids  used  were  sterilized 
by  heat.  The  interactions  were  carried  out  in  vessels  plugged  with 
sterile  cottcvn  wool.  The  interactions  were  allowed  to  proceed  for  48 
or  72  hours,  and  the  deposits  separated  by  the  use  of  the  centrifuge. 
The  deposits  were  washed  five  times  with  50  c.c.  normal  salt  solution, 
and  then  five  times  with  50  c.c.  distilled  water.  These  washings  were 
carried  out  by  suspending  the  deposit  in  the  liquid,  and  separating  again 
with  the  centrifuge.  The  deposits  were  then  washed  into  thin  walled 
glass  tubes  by  means  of  absolute  alcohol.  After  l^eing  washed  ^twice 
with  absolute  alcohol,  and  once  with  anhydrous  ether,  the  deposits  were 
dried  in  the  tubes  at  100  degs.  C,  and  weighed.  The  thin  walled  tubes 
had  a  tare  of  about  5  gm. 

Obseroat'tons. — Experiments  were  conducted  to  ascertain  whether  the 
weight  of  deposit  was  directly  proportional  to  the  quantity  of  antiserum, 
provided  that  the  conditions  of  dilution  with  salt  solution  and  of  amount 
of  protein  were  not  varied  too  greatly.  Experience  has  shown  that  the 
concentration  of  serum  must  not  be  too  high,  and  that  the  amount  of 
protein  must  be  sufficient  to  precipitate  the  precipitable  substance  of  the 
antiserum  almost  completely.  The  influence  of  these  factors  will  be 
discussed    later. 


The   observations   were   made   upon    antisera,    prepared    against    horse 
serum  and   fowl's  egg-white. 

Table  I. 


>-o. 

Anti-serum. 

1 

2 
3 

6 

8 
9 

Horse  serum,  57 . 
Horse  serum,  57. 
Hen  egg  white,  59. 
Hen  egg  white,  59. 
Hen  egg  white,  59. 
Horse  serum,  53. 
Horse  serum,  53. 
Horse  serum,  56. 
Horse  serum,  56.. 

C 

c. 

anti- 

serum. 

2 

.5 

c.c. 

2 

.5 

c.c. 

2 

•0 

c.c. 

3 

•0 

c.c. 

4-0 

c.c. 

2 

5 

c.c. 

5 

•0 

c.c. 

5 

•0 

c.c. 

10 

c.c. 

Mg.  protein. 


Saline 
Soln. 


100  mg. 
100  mg. 
134  mg. 
134  mg. 
134  mg. 
50  mg. 
200  mg. 
100  mg. 
100  mg. 


Mg. 

precipi- 

tum. 


50  c.c. 
50  c.c. 

3.7  mg 
3.5  mg 

50  c.c. 
50  c.c. 

8.6  mg 
12.5  mg 

50  c.c. 
50  c.c. 
50  c.c. 
50  c.c. 

16.7  mg 
2.0  mg. 
4.0  mg. 

10.4  mg. 

50  c.c. 

20.0  mg. 

Mg. 
precipi- 

tum. 
per  c.c. 

anti- 
serum. 


1.5  mg. 

1.4  mg. 

4.3  mg. 

4.2  mg^ 

4.2  mg* 

0.8  mg" 

0.8  mg] 

2.1  mg" 

2.0  mg" 


The  results  of  a  few  typical  experiments  are  recorded  in  Table  J. 
In  this  table  the  nature  of  the  protein  used  to  immunize  the  rabbit  and 
to  react  with  the  antiserum  is  stated  under  the  heading  antiserum.  The 
amount  of  antiserum  is  measured  in  c.c,  and  the  amount  of  protein 
dissolved  in  the  salt  solution  is  given  in  mg.  The  amount  of  deposit 
weighed  is  recorded  in  the  column,  mg.  of  precipitum.  The  amount 
of  precipitum  calculated  from  the  weight  of  deposit  and  amount  of 
antiserum,  and  assumed  to  be  yielded  by  each  c.c.  of  the  antiserum  is 
stated  in  the  final  column.  By  these  figures  the  effect  of  the  slightly 
altered  conditions  are  noted. 
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In  observations  i  and  2  two  exactly  similar  experiments  were  made, 
and  the  weights  of  the  deposits  agree  within  the  error  of  observation. 

In  observations  3,  4,  and  5  the  amount  of  antiserum  interacting  with 
134  mg.  dried  hen  egg  white  was  varied  through  2,  3,  and  4  c.c.  The 
deposits   weighed   4.3,    4.2,    and   4.2    mg.    per   c.c.    antiserum. 

In  observations  6  and  7  the  amounts  of  antiserum  were  varied  from 
2.5  c.c.  to  5  c.c,  and  the  amount  of  protein  also  changed.  The  amount 
of  protein  interacting  with  the  smaller  quantity  of  antiserum  was  only 
just  more  than  sufficient  tO'  precipitate  the  substance  in  the  antiserum 
completely.  The  amount  of  protein  interacting  with  the  larger  quantity 
of  antiserum  was  twice  the  amount  usually  required  for  complete  pre- 
cipitation.      The  weights  of  the   deposits,   however,    agreed   accurately. 

In  observations  8  and  9  the  amount  of  antiserum  was  increased  to 
10  c.c,  producing  a  liigh  concentration  of  serum  in  the  interacting 
medium,  but  the  amounts  of  the  deposits  agreed  closely.  These  ob- 
servations, which  are  typical  of  a  number  of  tests,  show  that  if  varying 
amounts  of  antiserum  are  employed  the  behavio'Ur  in  reactions  mav  be 
compared  by  the  use  of  the  weight  of  deposit  obtained  from  i  c.c.  anti- 
serum. It  also  shows  that  it  is  legitimate  to  assume  that  if  double 
the  quantity  of  antiserum  was  employed  the  amount  of  precipitate  would 
be  similarly   increased. 

Certain  factors  tend  to  interfere  considerably  with  the  amount  of 
precipitate  which  may  be  obtained  from  a  given  quantitv  of  antiserum. 

If  the  amount  of  protein  is  insufficient  to  throw  down  the  whole  of 
the  precipitate  the  deposit  is  reduced  in  quantity.  As  antlsera  vary  .so 
much  with  regard  to  the  quantity  of  protein  required  for  this  purpose 
all  quantitative  measurements  have  been  carried  out  on  the  same  anti- 
serum.      Some   results  are  recorded   in   Table  II. 


Table  II. 


No. 

C.c.  antiserum. 

Mg.  protein. 

Saline  Soln. 

Mg.  procipituni. 

Mg.  precipitum. 
per  c.c.  anti- 
serum. 

1 

3  c.c. 

1 .  44  mg. 

50  c.c. 

1  mg. 

0.33  mg. 

2 

3  c.c. 

3.6     mg. 

50  c.c. 

1 . 5  mg. 

0.5  mg. 

3 

3  c.c. 

7.2    mg. 

50  c.c. 

2.0  mg. 

0.66  mg. 

4 
5 
6 

3  c.c. 
3  c.c. 
3  c.c. 

14.4    mg. 
28.8    mg. 
144      mg. 

50  c.c. 
50  c.c. 
50  c.c. 

2.7  mg. 
4.2  mg. 
6.5  mg. 

0.9  mg. 
1.4  mg. 
2.2  mg. 

In  this  experiment  hen-egg  antiserum  was  employed.  Two  quan- 
tities of  egg  white  were  increased  from  1.44  mg.  dried  egg  white  up  to 
144  mg.  The  amount  of  deposit  steadily  increa.sed.  Too  great  stress 
cannot  be  placed  on  the  lower  figures  as  the .  weights  of  deposits  were 
small. 

The  whole  of  the  precipitable  substance  was  not  thrown  out  from 
3  c.c.  antiserum  by  nearly  29  mg.  dried  egg  white. 
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With  another  antiserum  the  results  recorded  in  Table  III.  were  ob- 
tained. This  experiment  was  also  carried  out  with  hen  egg  white. 
Hcru,  however,  14.4  mg.  protein  sen'ed  to  completely  precipitate  the 
deposit  from  2  c.c.  antiserum.  Increase  in  the  (iried  egg  white  to 
43.:  mg.  did  not  increase  the  weight  of  the  precipitate. 

Table  III. 


No. 

C.c.  anti-serum. 

Mg.  protein. 

Saline  Soln. 

1 
2 
3 
4 

2  c.c. 
2  c.c. 
2  c.c. 
2  c.c. 

14.4  mg. 

36  mg. 
144  mg. 
432      mg. 

50  c.c. 
50  c.c. 
50  c.c. 
50  c.c. 

Mg.  precipitum. 


3.2  mg. 
3.5  mg. 
3.4  mg. 
3.4  mg. 


Mg.  precipitum. 
per  c.c.  anti- 
serum. 


1 . 6  mg. 
1.75  mg. 

1.7  mg. 
1.7     mg. 


It  is  CA-ident  from  these  results  that  a  sufficient  amount  of  protein 
serves  to  call  forth  the  maximum  precipitate  from  a  given  amount  of 
antiserum,   the  other  conditions  of  the  experiment   remaining  constant. 

The  effect  of  dilution  is  revealed  bv  the  experiments  recorded  in 
lable  IV. 

Two  hen  egg  antisera  were  employed.  In  one  series  the  dried  egg 
white  was  diluted  with  the  increasing  amounts  of  salt  solution  (.75  per 
cent.  Na  CI),  and  in  the  other  series  the  dried  egg  white  was  increased 
to  maintain  a  constant  amount  in  each   25  c.c.   fluid  in  each  interaction. 

The  results  corresponded    in   both    series,    though   the   absolute   amount 
of    precipitable    substance    in    each    antiserum    was    different. 

With  a  dilution  due  to  25  c.c.  saline  fluid  the  deposits  were  reduced. 
With  a  dilution  of  100  c.c.  there  was  a  slight  reduction  in  weight,  prob- 
ably due  to  incomplete  reaction.  The  superfluids  removed  in  tubes  3 
and  6  yielding  faint  deposits  after  the  48  hours  allowed  for  interaction. 
These   results   accord    with    qualitative   results    previously   observed,  t 

Table  IV. 


Xo. 


1 
2 

3 
4 


C.c.  anti-serum. 

Mg.  protein. 

5  c.c.  A 
5  c.c.  A 
5  c.c.  A 
5  c.c.  B 
5  c.c.  B 
5  c.c.  B 

100  mg. 
100  ms. 
100  mg. 
100  mg. 
200  mg. 
400  mg. 

Saline  Soln. 


25  c.c. 

50  c.c. 
100  c.c. 

25  c.c. 

."lO  c.c. 
100  c.c. 


Mg.  precipitum. 


10 
16 
15 
10 
19 
17 


,8  mg. 
2  mg. 
mg. 
,6  mg. 
.5  mg. 
.7  mg. 


Mg.  precipitum. 
per  c.c.  anti- 
serum. 


2.2  mg. 
3.2  mg. 
3  mg. 
2.1  mg. 
3.fl  mg. 
3.6  mg. 


t  Compare  Welsh  and  Chapman,  Journal  <if  Hygiene,  VL,  190G,  pp.  256-258. 
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Summary. 

1.  The  weight  of  deposit  is  directly  proportional  to  the  amount  of 
antiserum  interacting  with  a  sufficiency  of  protein  in  suitable  dilution. 
(Table  I.) 

2.  The  weight  of  deposit  obtainable  from  each  cubic  centimetre  of 
antiserum  by  the  addition  of  maximal  quantities  of  protein  varies  with 
different  antisera,  i.e.,  the  total  precipitable  content  varies.  (Tables  I., 
II.,  and  III.) 

3.  The  minimal  amount  of  protein  required  to  discharge  the  deposit 
from  each  cubic  centimetre  of  antiserum  varies  with  different  antisera, 
i.e.,  the  precipitability  varies.     (Tables  II.   and  III.) 

4.  The  weight  of  deposit  from  each  cubic  centimetre  of  antiserum  is 
conditioned  by  the  dilution  of  the  antiserum.     (Table  IV.) 


IMMUNO  CHEMISTRY. 

A.    S.    H.   ROTHERA,    M.A. 

(From  the  Physiological  Laboratory,  Melbourne  University.) 

The  chemistry  of  the  colloids  is  not  only,  as  yet,  in  its  infancv,  but 
the  colbid  characteristic  also  adds  a  formidable  difficulty  to  all  processes 
of  isolation  as  a  chemical  entity.  So  that  with  difficulties  of  purification, 
with  imperfectly  understood  problems  of  physico-chemistry — states  of  solu- 
tion, of  aggregation,  effects  of  action  of  medium,  effects  of  forces  of 
surface  tension,  of  adsorption,  of  electric  charges — the  chemistry  of  the 
immune  bodies  remains  extraordinarily  complex. 

Up  to  the  present,  the  greatest  advances  in  the  study  of  biological 
reactions  to  poisons  have  been  associated  with  the  concise  pictorial  theory 
of  Ehrlich.  This  theory  supplies  a  clear  representation  and  a  definite 
nomenclature,  and  allows  of  a  firm  conception  on  which  to  form  deductions. 

But  Ehrlich 's  theory  is  too  limited.  Too^  many  physico-chemical  facts 
are  ignored.  The  reversibility  of  so  many  unions,  toxin  and  anti-toxin, 
haptophore  and  amboceptor,  is  not  recognised.  The  electric  charges 
associated  with  colloids  and  so  important  for  their  state  of  solution,  the 
phenomena  of  adsorption,  the  result  of  reaction  of  the  medium,  are  not 
given  due  consideration. 

Every  fresh  publication  emphasizes  the  importance  of  some  new  factor. 
The  originally  conceived  amboceptor  uniting  with  its  haptophore  group  at 
o  deg.  may  not  so  unite,  until  it  be  united  with  complement* ;  the 
naturally  hsemolytic  sera  may  not  be  compared  with  the  immune  haemolytic 
serat ;  the  order  of  addition  of  two  components  of  a  haemolytic  system^  ; 
the  concentration  of  OH  ions§  ;  the  possible  fresh  appearance  of  new 
active  bodies||  during  a  reactiuii,  must  all  be  taken  into  account ;  and 
these,  together  with  a  host  of  minute,  and  detailed  precautions  make  every 
piece  of  work  open  to  criticism  of  some  sort  or  another. 

*  Sachs.     Munch.     Med  Woch  1904.  p.  304. 

t  Dautwitz  and  Landsteiner.     Hofmeister's  Beitratce  IX.,  p.  431. 

t  Friedmanii  and  Sachs.     Biocheni,  Zeitschrift  XII.,  p.  2.0!). 

§  Lieberniann,  Biochem      Zeitschrift  IV  ,  p.  2.5. 

II  TraHbe  and  Clara  Goldentlial .    Biochem.  Zeitschrift,  1908,  p.  390. 
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Wluit  may  bt'  described  as  die  Immuno-Chemistry  of  to-day.  deals 
verv  lar{j;ely  with  liaemolysins.  The  greatest  scientific  adxances  almost 
always  follow  methods  in  which  quantitative  obserwitions  take  a  leadin^^ 
part. 

Such  quantitative  measurements  are  only  possible  with  any  degree  of 
exactitude  for  such  actions  as  can  be  carried  out  in  the  t<'St  tube,  and  it 
is  the  hjemolysins  which  best  lend  themselves  to  such  conditions. 

I  shall  now,  as  far  as  possible,  try  and  review  the  recent  work  on  these 
same  haemolysins. 

The  hsemolvsin  is  the  protective  weapon  against  the  foreign  blood  cell. 
It  usually  can  be  resolved  into  tw^o  factors,  the  one  (Ehrlich's  amboceptor) 
apparently  uniting  with  the  red-cell,  and  the  other  (the  complement) 
having  its  attack  facilitated,  or  even  made  possible,  by  the  former. 

The  result  of  the  combined  action  of  the  two  factors  (which  constitute 
the  haemolysin)  is  that  the  red-cells  lose  their  haemoglobin. 

Now  innumerable  observations  may  be  made  upon  the  haemolysins,  and 
the  behaviour  of  amboceptor  and  complement,  and  yet  nothing  be 
definitelv  determined  with  regard  to  their  chemico-physical  nature.  If 
the  chemistry  of  the  hsemolytic  action  is  to  be  known,  then  it  is  not  the 
haemolysin  which  must  first  be  studied,  but  the  red  corpuscle,  which  suffers 
a  liberation  of  its  haemoglobin. 

It  has  be'^^n  show^n  that  the  red-cell  contains  30  per  cent,  of  its  sub- 
stance in  lipoid  formll,  and  as  the  haemoglobin  is  present  to  the  extent  of 
40  per  cent.,  the  lipoids  may  fairly  be  assumed  to  pla\  an  important 
part  in  determining  the  fixation  of  the  pigment. 

Recent  work  has  also  shown  that  the  outer  cell  membrane  functions 
as  would  lipoid,  and  as  a  consequence  that  lipoid  soluble  substances,  and, 
what  is  the  same  thing,  lipoid  dissolving  substances,  control  the  cell  status 
and  the  cell  metabolism. 

What,  then,  is  "lipoid."  and  what  its  properties?  Brieflv,  the  term 
includes  a  great  number  of  complex  phosphorus  and  nitrogen  containing 
fats  known  as  lecithins,  also  nitrogenous  glucoside  fats  known  as  cerebrins, 
kephalins,  cholesterins,  &c. 

The  isolation  of  the.se  in  states  of  purity  is  extremely  difficult,  owing  to 
the  similarity  of  their  behaviour  towards  solvents  such  as  alcohol,  ether, 
chloroform,  and  acetone,  and  also  on  account  of  the  power  of  one  member 
of  the  group  to  confer  solubility  on  another  member. 

With  the  knowledge  that  lipoids  are  verv  important  elements  of  the 
cell,  we  will  return  to  the  question  of  haemolysis,  and  especially  wath  a 
view  to  determining  whether  there  is  a  relationship  l->etween  haemolysis  and 
the  presence  of  lipoids  in  the  cell.  If  the  cell  membrane  is  to  be  accepted 
as  made  up  of  lipoids,  the  simplest  haemolysin  should  be  a  lipoid  solvent, 
and  experiment  at  once  confirms  this,  for,  as  is  well  known,  such  solvents 
as  ether  and  chloroform  readily   lake  blood. 

The  haemolytic  action  of  bile  salts  and  urea  is  exactly  similar  in 
nature.  For  the  former  Bayer**  has  examined  their  activity  more  closely. 
and  especially  with  reference  to  their  lecithin  dissolving  power. 

The  bile  salts  could  be  shown  to  clear  lecithin  emulsions,  a  solvent 
action  which  is  much  aided  bv  salt  solutions,  dilute  acids,  and  carbon 
dioxide  in  pre.sence  of  sodium  carbonate.  Bile  salt  haemolysis  is  similarly 
aided  by  the  same  factors.     In  short,  there  is  such  a  parallelism  between 

^  Pascu''<i  Hofineiiiter.     Beitrajre  VI.,  p.  '>rt2. 
•-  Baver.  Bioclifin  Zeit.,  ItiOi. 
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the  solvent  action  of  bile  salts  on  lecithin  and  their  haemolytic  power,  that 
this  latter  undoubtedly  is  to  be  ascribed  to  the  dissolving  of  the  lecithin 
from  the  red-cell  envelopes. 

In  saponin  haemolysis  the  point  of  attack  is  also  upon  the  lecithin  of 
the  blood  corpuscle.  Saponin  has  been  demonstrated  as  protecting  lecithin 
against  precipitation  (Porges  and  Neubauerft),  and  this,  justifies  the  state- 
ment that  it  acts  as  a  lecithin  solvent. 

The  blood  corpuscles  do  not  only  contain  lecithins.  Other  lipoids 
enter  into  the  constitution  of  their  membranes.  Also  the  relative  nropor- 
tions  of  lecithin  to  other  lipoids  (cholesterin,  for  example)  varies  in  cor- 
puscles from  different   species. 

Consequently,  the  question  must  be  raised  as  to  whether  the  haemolysis 
by  various  haemolytic  bodies  is  dependent  upon  the  relative  proportions  of 
lecithin  and  cholesterin.  It  is  most  interesting  to  find  how  de'finitely  the 
question  has  been  answered.  Thus  it  has  been  shown  that  corpuscles 
are  increasingly  resistant  to  saponin  haemolysis  when  there  is  an  increasing 
cholesterin  content  relative  to  lecithint  +  .  The  cbrpuscles  of  the  horse,  the 
rabbit,  and  the  pig,  with  low  cholesterin  and  high  lecithin  content,  are 
very  readily  haemolysed  by  saponin ;  whereas  with  rich  cholesterin  con- 
tent (corpuscles  of  dog,  sheep,  and  calf),  haemolysis  occurs  with  difficulty. 

Further  chole^erin  emulsions  will  inhibit  saponin  (Ransom),  an  action 
which  receives  further  explanation  from  a  knowledge  of  colloidal  physics. 
For,  as  has  been  shown  by  Porges  and  Neubauer,  the  colloid  particles 
of  saponin  and  cholesterin  bear  opposite  electric  charges,  and  so  mutuallv 
precipitate  one  another. 

The  importance  of  the  relative  cholesterin  and  lecithin  content  has  even 
been  demonstrated  with  artificial  cells,  the  membranes  of  which  consisted 
of  silk  impregnated  with  the  above  lipoids  in  different  relative  proportions 
(Pascucci)§§.  As  haemolysinSj  saponin,  solanin,  tetanotoxin,  and  cobra- 
lysin  were  employed^  and  in  all  cases  the  resistance  of  the  membranes 
was  directly  proportional  to  the  cholesterin  content  and  increased  with  the 
same. 

The  lipoid  nature  of  the  cell  wall  has  a  further  interesting  aspect. 
Like  the  fats,  many  of  the  lipoids  are  capable  of  saponification.  Hence 
fat-splitting  ferments  will  act  on  cell  walls,   and  may  even  destroy  them. 

Neuberg*  found  that  the  lipase  of  both  fresh  gastric  and  fresh  pan- 
creatic juice  caused  haemolysis ;  not  so,  however,  various  pepsin  and  trypsin 
preparations,  in  which  the  lipase  had  suffered  destruction. 

The  question,  moreover,  has  not  remained  one  of  solely  academic  in- 
terest, for  certain  bacteriolytic  sera,  such  as  those  of  swine  fever,  and 
diphtheria,  probably  owe  their  activity  to  fat-splitting  ferments.  The  most 
interesting  example  of  this  protective  mechanism  is  furnished  by  the  grubs 
of  the  bee-moth  {Galeria  Melonella)  which  are  immune  to  tubercle  bacilli, 
and  rapidly  dissolve  them  when  injected  with  them.f  This  destruction 
also  occurs  when  the  blood  of  the  grubs  is  added  to  the  tubercle  bacilli  in 
vitro,  and  the  evidence  all  points  to  the  presence  of  a  lipase  in  their  blood, 
which  lipase  has  the  power  of  dissolving  the  waxv  en\elope  of  the  tubercle 
bacilli.  It  has  even  been  stated  (Gamier)  that 'the  blood  of  tuberculous 
patient.-  is  poorer  in  lipase  than  the  blood  of  healthv  persons. 

The  facts  already  considered  go  to  justify  the  statement  that  the  lipoid 
nature  of  cell  walls  has  a  good  deal  to  do  with  the  point  of  attack  of 
the  hcemolysin,  and  by  analogy  with  the  attack  of  the  bacteriolysin  also. 

tt  Porues  and  Neubauer.     Biocheni  Zeit.  VII.,  p.  172. 

tt  Hofmeister.     Beitras-e,   1908,  p   357. 

Is  Pascucri.    Hofmeister  Beitrajre  VI.,  p.  552. 

•  Neuberar  and  Reioher.     Biocheni.  Zeit.  IV.,  p.  281. 

t  Metalni.itofF.    Biocheni.  Zeit.  I.,  p.  309. 
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Again,  tlic  phenomena  of  hcemohsis  and  agglutination  are  closely  con- 
nected. :f  and  the  lipoid  membrane  may,  therefore,  be  said  to  be  of  primary 
importance  in  agglutinating  actions  also. 

Mow,  if  the  vulnerable  point  of  a  cell  i.s  the  lipoid,  and  the  action 
of  the  offensive  agent  is  centred  uiKiii  that  lipoid,  it  may  reasonably  be 
expected  that  lipoids  dissolved,  or  finely  suspended  in  the  surrounding 
medium  will  influence  the  nature  of  the  aggression.  They  may  either 
act  by  influencing  the  cell  membranes,  or  bv  influencing  the  lysin.  Leci- 
thin, for  example,  would  tend  to  weaken  the  cell  envelope,  and  this  may 
explain  the  signal  manner  in  which  it  activates  hoemolysis  bv  acids.  § 

On  the  other  hand,  the  activation  of  cobralysin  by  lipoid  {Kep/ialin, 
according  to  Bang,  not  lecithin,  as  previously  stated  by  Kyes)  is  probably 
the  result  of  an  action  of  the  lipoid  on  the  cobralysin,  making  it  more 
readily  absorbable  by  the  cell.|| 

Ether  extractable  matters  occur  in  normal  serum,  and  may  be  of  very 
great  influence  on  certain  reactions.  For  example,  Pick  and  Pibram*!  state 
that  syphilitic  serum  extracted  by  ether  will  give  the  complement  de\iation 
reaction  of  Wassermann,  without  the  addition  of  an  organ  extract  being 
necessarv.  Certainly  this  reaction,  so  much  used  of  late  as  a  diagnostic 
for  svphilis,  has  been  verv  much  identified  with  the  lipoids,  especially 
lecithin. 

Pick  and  Pibram  also  show  how  far  more  delicate  is  the  precipitin 
reaction  between  calf's  serum  and  an  immune  serum  when  the  calf's  serum 
is  previously  extracted  with  ether. 

Lipoids,  then,  may  be  considered  of  importance  to  many  actions,  when 
only  as  ingredients  of  the  medium  in  which  such  actions  occur. 

A  fourth  imix)rtant  property  may  be  associated  with  lipoids.  Hjemo- 
lysins,  as  alreadv  shown,  do  not  ignore  the  constitution  of  the  red  cor- 
puscle membranes  and  stroma.  These  contain  a  great  variety  of  lipoid 
bodies,  and  if  the  hsemolysin  anchors  to  the  lipoid,  in  accordance  with 
Ehrlich's  scheme,  then  the  lipoid  should  be  capable  of  producing  hgemo- 
lysins,  when  injected  into  a  living  animal.  That  lipoids  do  anchor  to  the 
haemolysins  has  been  shown  by  Fors.sman  and  Bang^"  and  confirmed  by 
Dautiwitz  and  Landsteiner.^^ 

Thus  ether  extracts  or  red  corpuscles  act  as  anti-ha3molytic  agents,  lx)th 
in  presence  of  normal  hsemolytic  sera  and  immune  sera. 

Of  such  ether  extracts,  the  acetone  insoluble  part  is  of  a nti- amboceptor 
nature,  and  the  acetone  soluble  part  anti-complement  in  action. 

Also,  that  lipoids  do  lead  to  the  specific  formation  of  anti-bodies  is 
shown  bv  the  same  authors  just  quoted.  Bang  and  Forssman  obtained  a 
lipoid  from  ox's  corpuscles,  which,  when  injected  into  a  rabbit,  produced  a 
haemolysin.  showing  specificity  in  its  action.  Its  haemohtir  power  was 
greatest  for  ox  corpuscles,  poor  for  horse  corpuscles,  and  nil  for  pig's 
corpuscles. 

The  study  of  lipoids  has  definitely  advanced  towards  a  clearer  chemical 
knowledge  of  the  biological  reactions.  For.  to  briefly  review  what  has 
already  been  said,  such  a  study  has  shown  how  the  chemistry  of  the  cell 
affects  its  resistance,  and  how  the  nature  of  the  attack  is  adapted  to  the 
cell  defences.  It  has  also  shown  how  li)X)id  substances  in  the  medium 
around  the  cell  may  further  or  oppose  an  attack  which  is  concentrated 
upon  the  lipoid  of  the  cell.     Finallv.  there  is  no  doubt  that  the  biologicar 

t  NeuberiJ.  Bioi-hem  Zeit,  1908,  p.  401. 
I  Swante  .\rrhciiiiis.  Biochem  Zeit,  lOftg,  p  1«1 
I  Kyes    Bioohcm  Zeit,  I\'.,  p.  00.     B.inj,'.   Bioeheni  Zeit,  XL,  p.  .Vil. 
•i  Pick  &  Pilirani.  Biocheni  Zeit,  XI..  p.  41  Sf. 
IT.   Biinu' *  Forssninn.    Hofmeister  Beit,  VIH.,  \i.  -230. 
Is  Dautiwitz  &  Laiidgteiiier.  Hofnieisiter  Beit, IX.,  p.  431. 
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reaction  may  be  called  into  existence  by  a  lipoid  of  foreign  nature  entering 
the  circulation  of  a  living  organ. 

It  may  be  objected  bv  some  that  the  recent  work  on  the  function  of  the 
lipoids  is  of  too  theoretical  a  nature,  and  quite  unrelated  to  the  more 
practical   problems  of  immunity. 

It  might  be  argued  that  lipoids  as  anti-bodies  are  too  general  in  their 
action,  and  do  not  show  the  specificity  seen  with  the  more  important  anti- 
bodies known  to  medicine. 

Such  reasoning,  however,  is  hardly  correct.  In  the  first  place,  a 
biological  reaction  is  often  only  relatively  specific,  as,  for  example,  with 
the  hsemolysins  and  precipitins.  Secondly,  there  is  associated  with  the 
lipoids  a  selective  action  in  every  respect  comparable  to  the  specific  action 
of  the  hasmolysins. 

The  fact  that  in  medicine  a  toxin  apparently  has  such  a  definite  anti- 
toxin is  simply  the  result  of  circumstance.  For,  naturally  enough,  that 
toxin,  possessing  a  unique  and  peculiar  action,  has  attracted  the  first 
attention,  and  its  anti-toxin  has  been  all  the  more  readily  found,  since  its 
neutralizing  power  could  be  so  easily  demonstrated.  As  an  example, 
tetanus  toxin  and  its  anti-toxin  may  be  cited. 

It  is  by  no  means  certain,  however,  that  the  anti-toxin  is  really  so 
specific  as  it  appears.  If  other  toxins,  similar  in  their  action,  and  with 
the  same  chemical  affinities  as  tetanus  toxin,  were  known;  it  would 
probably  be  found  that  tetanus  toxin  showed,  not  an  absolute,  but  only 
a  relative  specificity.  To  illustrate  how  too  much  reliance  may  be  placed 
on  apparently  specially  selective  actions,  it  is  only  necessary  to  mention 
pepsin  and  rennin. 

These  two  specific,  ferments  of  former  days,  apparently  so  peculiar  and 
unique  in  their  actions,  have,  as  the  result  of  recent  work,  no  single  con- 
clusive piece  of  evidence  to  justify  their  separation.  Their  seemingly 
different  actions  are  simply  the  result  of  var)ing  conditions. 

The  philosophic  difficulty  of  imagining  all  the  hundreds  of  biological 
reactions,  as  each  one  complete  and  distinctive  in  itself,  ought  alone  to 
deter  from  a  too  rigid  conception  of  specificity. 

The  escape  lies  in  the  extraneous  factors  which  may  influence  the 
reaction,  and  these  can  only  be  thoroughly  investigated  when  the  actions 
under  investigation  concern  known  substances. 

The  most  notable  advance  of  immune  chemistry  has  undoubtedly  been 
along  the  lines  indicated. 

By  choosing  bodies  of  a  chemical  nature  more  or  less  known,  and 
following  them  through  the  various  phases  of  the  biological  reaction,  a 
chemical  conception  of  the  process  is  slowly  being  gained,  which  could 
never  have  been  acquired  by  following  the  apparently  more  complicated 
reactions  of  pathology. 


THE    PRESENT    POSITION   OF   THE   BACTERIOLOGY   OF 

SCARLET   FEVER. 

J.   H.   L.   CuMPSTON,    iNLD.,   B.S.,   D.P.H.   (London). 

The  bacteriology  of  the  exanthemata  forms  a  sul>ject  for  speculation 
and  research  as  interesting  and  elusive  as  any  in  the  whole  range  of  science. 
Of  some,  measles  and  chicken-pox  for  example,  we  can  safelv  say  we 
know  nothing.  Of  small-pox,  probably,  also  the  same  might  be  said. 
Scarlet  fever,  on  the  other  hand,  must  be  set  apart  in  an  isolated  position, 
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for  of  it  \vc  cai\  say  something.  It  can  be  said  that  the  "  septic"  com- 
plications of  scarlet  fever  are  undoubtedly  due  to  streptococci,  but  w'hen 
the  cause  ot  the  sunple  scarlatinal  attack,  or  the  rapidly  fatal  "toxic" 
condition,  comes  to  ht  considered,  no  theory  or  evidence  hitherto  adduced 
can  be  regarded  as  satisfactory.  Mallory  has  claimed  that  protozoal 
organisms  found  in  the  blood  are  probably  the  cau.se.  Klein  l)oldly 
names  his  \arieiy  of  streptococcus  the  Streptococcus  scarlatinae,  while 
other  observers,  baffled  in  the  search  for  setiological  certainty,  have  in- 
voketl  the  last  resource — the  ultra-microscopic  organism.  It  is  not  pro- 
posed in  this  paper  to  exhaustively  review  the  history  of  scarlet  fever 
investigation,  but,  m  order  to  arrive  at  a  satisfactorx  conception  of  the 
present  position  some  reference  to  past  work  is  necessary.  Inasmuch  as 
attention  is  at  present  largely  directed  to  the  role  played  by  the  strepto 
cocci  in  scarlet  fever,  perhaps,  the  best  starting  point  will  be  Klein'i 
original  paper  on  the  Streptococcus  scarlatinae. 

In  1885  the  now  famous  Hendon  outbreak  occurred,  and,  as  the  out- 
come of  his  investigations,  Klein  announced  his  conviction  that  the  cause 
of  scarlet  fe\er  was  the  same  organism  that  produced  the  lesions  on  the 
udders  of  cows  at  the  Hendon  farm — the  streptococcus  conglomeratus,  or, 
as  he  preferred  to  call  it,  the  Streptococcus  scarlatinae. 

The  next  worker  was  Kurth,  who  described  the  occurrence  of  Strepto- 
coccus Conglomeratus.  in  scarlet  fever  (Arb.  aus  dem  Kaiserlichcn 
gesundheits  amte,  Bd.  VIL,  1891).  Kurth  limits  his  description  of  the 
cultural  morphology  of  conglomeratus  to  its  growth  in  broth,  and,  on 
the  whole,  he  obtained  from  .scarlet  fe\er  cases  streptococci  that  he  could 
not  identify  with  conglomeratus  more  frequently  than  he  obtained  that 
■organism. 

Much  work  has  been  done  on  the  subject  of  this  variety  of  strepto - 
"cocci  since  that  time,  Xhe  most  exhaustive  being  that  undertaken  for  the 
Local  Government  Board  by  Dr.  M.  H.  Gordon  (27th,  28th,  and  29th 
reports  of  Medical  Officer  to  the  Local  Government  Board).  Dr.  Gordon's 
work  seems  to  coniirm  Dr.  Klein's  main  conclusion,  that  the  causal 
organism  was  a  streptococcus,  showing  the  characteristic  agglomeration  at 
the  bottom  of  a  broth  culture.  Later  on,  by  means  of  the  respective  re- 
actions produced  by  various  strains  of  streptococci  when  growing  in  a 
medium  of  broth,  litmus,  and  a  chemical  substance,  he  divided  the 
streptococci  into  various  groups.  The  nine  tests,  on  which  he  finally  de- 
cided to  rely,  were,  besides  growth  on  gelatin:  — 

Reaction  in  litmus  milk. 

Reaction  in  neutral  red  broth. 

Reaction  m  broth  containing  raffinose. 

Reaction  in  broth  containing  inulin. 

Reaction  m  broth  containing  lactose. 

Reaction  in  broth  containing  saccharose. 

Reaction   in   broth  containing  coniferin. 

Reaction  in   broth  containing  salicin. 

Reaction  in  broth  containing  mannite. 
The  results  of  the  experiments  in  this  direction  are  given  in  the  33rd 
Annual  Report,  Local  Government  Board  (1903-4).  As  regards  strepto- 
cocci, isolated  from  scarlet  fever,  he  obtained  five  strains  from  throats, 
cervical  glands,  and  ear  discharges,  in  undoubted  scarlet  fever.  Three 
of  the  strains  gave  positive  results  with  saccharose,  lactose,  and  salicin, 
and  the  other  two  strains  gave  positive  results  with  saccharose,  lactose, 
salicin,  and  mannite. 
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The  streptococci  from  the  cervical  gland  was  from  a  fatal  case. 
Of   the    196   streptococci    obtained    from    normal    saliva,    99   reduced 
neutral  red,  97  did  not  show  any  reduction  in  that  medium. 

Gordon  also  stated  that  one  of  the  distinguishing  characteristics  of 
the  Streptococcus  scarlatinse  was  its  tendency  to  assume  bacillary  forms 
in  agar-condensation  water. 

In  Nos.  27  and  28  of  the  Berliner  Klinische  W ochenschrijt  (2nd 
and  9th  July,  1900),  Baginsky  and  Sommerfeld  report  having  obtained 
the  following  (among  other)  results  : — 

In  42  fatal  cases  of  scarlet  fever  the  presence  of  streptococci  could  be 
demonstrated  in  the  blood,  as  well  as  in  all  the  internal  organs  and  the 
bone  marrow.  Of  these  42  cases,  eight  were  of  the  toxic  type,  rapidly 
terminating  in  death,  and  without  complications,  and  34  were  those  in 
which  the  course  of  the  disease  was  less  progressi\'e,  and  secondary  affec- 
tions were  present. 

In  all  cases  of  scarlatinal  angina  streptococci  were  found. 
No    special     morphological    or    cultural    characters     w^ere,      however, 
detected    by  which  the  streptococci  obtained  might  be  easily  differentiated ; 
in   fact,   considerable  variation   seems  to  have  been  displayed   among  the 
isolated  strains  in  this  respect. 

jNIany  other  workers  have  followed  up  Dr.  Gordon's  work,  and  have 
arrived  at  different  conclusions.  Andrews  and  Horder  {Lancet,  15th, 
22nd,  29th  Sept.,  1906)  have,  by  an  exhaustive  investigation  of  numerous 
strains  of  streptococci,  subdivided  all  types  of  this  organism  into  six 
groups : — 

S.   equinus. 
S.  mitis. 
S.   pyogenes. 
S.   salivarius. 
S.   anginosus. 
S.   faecalis. 
and  to  these  must  be  added  the  pneumococci,  of  which  these  two  observers 
remark  "  there  seems  no  justification  for  removing  the  pneumococcus  from 
the  genus  streptococcus  {loc.  cit..  p.  713)- 

The  type  characteristic  of  groups  that  are  found  associated  with  the 
disease  in  man  are  shown  in  the  table:  — 
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Of  these  groups,  out  ot  33  strains  examined  from  scarlet  fever  cases,  the 
lollowiiig  distribution   was  obtained  :  — 


S.  pyogenes 
S.  salivarius 
S.   anginosus 


12 

I 
20 


Of  the  33  strains,   24  were  from  the  throats  of  the  patients,    and    were 
grouped  thus : — • 


S.  pyogenes 
S.  salivarius 
S.   anginosus 


7 
1 

16 


These  authors  themselves  say,  "  Our  results  have  been  so  conflicting  that 
we  are  unable  to  draw  any  definite  conclusion  (loc.  cit.,  p.  781). 

The  present  writer,  in  an  article  published  in  the  Journal  of  Hygiene, 
July,  1907,  communicated  results  obtained  in  scarlet  fever  cases  as 
follows :  — 

50  per  cent,  ot  the  throat  streptococci  examined  gave  identical 
reactions,  viz.,  formation  of  acid,  but  no  clot,  in  litmus 
milk,  production  of  an  acid  reaction  in  only  three  of 
Gordon's  test  substances,  saccharose,  lactose,  salicin,  and 
growth  without  liquefaction  on  gelatin. 
68.4  per  cent,  of  streptococci,  obtained  from  abscesses  after  scarlet 

fever,  gave  the  same  reactions  as  those  just  detailed. 
Or,  if  we  included  those  that  were  the  same  as  those  above,   with 
the  exception  that  they  "  fermented  "  mannite,  69  per  cenf. 
of   streptococci   obtained   from  throats,     abscess,    nose,     and 
cadaver,   gave  results  which  would   put  them    in  the    class 
named   bv   Andrews   and   Horder,   the   S.     pyogenes    group, 
and  would  bring  them  into  line  exactly  wdth  those  obtained 
bv  Gordon  in  scarlet  fe\er  cases. 
Dr.  H.  Kerr  {Lancet,  4th  April,  1908,  p.  995)  obtained  the  following 
percentage   distribution   of   streptococci   strains   from    scarlet    fever  cases, 
normal  persons,  and  cases  of  other  diseases  : — 


S.  pyogenes  (Percentages) 
S.  salivarius  ,, 

S.  anginosus  „ 

S.  fsecalis  „ 


Healthy. 

Scarlet 
Fever. 

other 
Diseases. 

20 

10 

u 

8 

1 

2 

58 

87 

80 

14 

2 

4 

This  table  shows  that  there  is,  according  to  Dr.  Kerr's  results,  no  note- 
worthy difference  in  the  distribution  of  various  types  of  streptococci  be- 
tween healthv  throats,  scarlatinal  throats,  and  streptococci  causing  other 
clinical  manifestations. 

J.  Ritchie  {Lancet.  8th  .\ugust.  1908,  p.  375).  working  with  various 
.strains  of  streptococci  on  the  "  metabolic  "   tests,   obtained  results  which 


281  ■ 

he  summarizes  thus:  "On  reference  to  these  tables  it  will  be  seen  that 
no  one  among  the  organisms  tested  was  constant  in  its  reactions,  while 
some  showed  marked  variations.  The  lack  of  constancy  here  referred 
to  was  determined  by  testing  the  same  strain  at  varying  intervals,  and 
Cfbtaining  discordant  results. 

To  summarize  the  observations  of  the  various  writers  quoted  abo\e  : — 

Gordon,  and  the  present  waiter,  obtained  evidence  showing  fairly 
marked  uniformity  in  the  type  obtained  from  scarlatinal  cases — the 
streptococci,  as  a  rule,  belonging  to  Andrews  and  Horder's  S.  pyogenes 
group. 

Andrews  and  Horder  write  as  follows  {loc.  cit.,  p.  781): — "If  any 
streptococcus  is  the  cause  of  scarlet  fever  it  is  to  be  found  in  the  strepto- 
coccus pyogenes  group,  or  in  the  streptococcus  anginosus  group  .... 
pyogenes  and  anginosus  divide  the  honours  between  them,  practically,  to 
the  exclusion  of  other  kinds."  But,  in  another  place  (loc.  cit.,  p.  777), 
they  say,  "  S.  anginosus.  The  type  which  we  include  under  this  heading 
is,  as  we  have  explained,  merely  a  long-chained  form  of  salivarius.  of 
somewhat  greater  virulence."  This  may  indicate  merely  a  slight  change 
in  the  shape  of  the  streptococcus  that  normally  inhabits  the  mouth. 

Kerr  and  Ritchie  cast  doubt  upon  the  value  of  the  prospect  of  arriv- 
ing at  any  conclusion  by  the  use  of  Gordon's  tests ;  the  one  by  showing 
that  the  distribution  of  the  types  of  streptococci,  found  in  scarlet  fever,  is 
the  same  as  that  found  in  other  conditions,  and  in  healthy  throats,  and 
the  other  by  showing  that  the  reactions  do  not  show  constancy  over  any 
prolonged  process  of  sub-culture. 

It  may  be  worth  while  recording  here  the  results  of  an  experiment 
performed  by  the  writer  in  1907  : — • 

An  old  monkey  was  taken,  and  half  a  broth  emulsion  of  throat  mucus, 
from  an  uncomplicated  scarlet  fever  case,  was  rubbed  over  the  nasal 
mucous  membrane.  The  remaining  half  the  monkey  was  made  to  drink. 
About  fifteen  days  later  the  temperature  began  to  rise,  remained  above 
normal  for  three  or  four  days,  and  then  fell.  During  the  third  week  the 
monkey  became  progressively  worse,  and  a  hsemorrhagic  rash  de\eloped 
over  the  posterior  half  of  the  trunk,  and,  at  the  end  of  the  third  week,  the 
monkey  died.  Post  mortem,  no  lesion  was  found,  and  cultures  from  the 
heart  blood  were  sterile  while  those  from  the  spleen  gave  only  saprophytic 
organisms. 

This  result  is  inconclusive,  the  hgemorrhagic  rash,  in  the  opinion  of  the 
writer,  having  no  relationship  with  scarlet  fever. 

Another  unpublished  result,  obtained  by  my  colleague,  Dr.  S.  C. 
"Clapham,  is  worth  recording.  At  a  -post  mortem  on  a  "  toxic  "  case  he 
obtained,  from  the  heart  blood,  a  pure  culture  of  streptococci.  The  fost 
mortem  porter,  while  sewing  up  the  body,  pricked  his  finger — axillary 
abscess  and  a  typical  attack  of  scarlet  fever  followed.  From  the  abscess 
pure  culture  of  streptococcus  was  obtained. 

There  remains  to  be  mentioned  the  diplococcus,  described  by  Class 
{Chicago  Medical  Recorder,  May,  1889).  This,  how'ever,  may  be  dis- 
missed, as  the  evidence  is,  within  itself,  not  uniform,  and  the  results  have 
been  unconfirmed  bv  other  observers. 
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It  seems  rlear,  then,  iliai  the  .streptoccx:cus  lias  some  definite  relationship 
to  scarlet  fever  in  ail  the  types  and  stages  of  that  disease,  but  whether  it 
is  the  casual  organism  in  that  disease  is  as  yet  undetermined. 

The  St.  Bartholemew's  Hospital  group  of  observers  are  practically 
the  only  authorities  in  I^ngland.  who  hold  that  there  is  a  casual  relation- 
ship, all  others  regard  the  question  as  still  entirely  sub  judice. 

The  wide  distribution  of  the  disease,  and  the  extreme  variations  in  its 
virulence  and  clinical  manifestations,  would  seem  to  suggest  a  cause 
w'hich  is  widespread,  and  which,  at  the  same  time,  exhibits  marked  varia- 
tions in  virulence  and  other  properties.  With  this  condition  the  strepto- 
coccus would  comply. 

That  the  seasonal  distribution  of  scarlet  fever  corresponds  minutely 
with  that  of  other  diseases  of  known  streptococcal  origin  is  also  certain. 

The  one  other  fact,  of  which  we  can  be  sure,  is  that  the  casual  and 
infecting  agent  is  present  in  the  throat  mucus  of  scarlet  fever  cases. 

Though,  beyond  these  known  data,  all  is  uncertainty  in  the  present 
state  of  our  knowledge  the  uncertainty  narrows  itself  down  to  an  oscil- 
lation between  two  propositions.  Is  the  streptococcus  itself  the  cause  of 
scarlet  fever,  or  is  there  some  other  organism  which  is  the  actual  cause, 
but  which,  at  the  same  time,  produces  in  the  body  of  high  degree  of 
selective  susceptibilitv  to  the  streptococcus  ? 

This  paper  may  well  conclude  by  quoting  the  history  of  a  small 
epidemic  of  scarlet  fever,  narrated  by  Andrews  and  Horder  (loc.  cit.,  p. 
781-2.)  :— 

"  A  woman  (A.)  admitted  for  confinement  to  a  maternity  hospital, 
was  attended  by  a  nurse  (B.),  who  developed  tonsillitis  on  the 
day  the  patient  was  delivered,  and  three  days  later  was 
notified  as  a  case  of  scarlet  fever.  The  woman  (A.) 
developed  puerperal  fever,  and  on  the  sixth  day  after 
her  confinement  her  blood  yielded  a  pure  culture  of 
streptococcus  pvogenes.  She  was  transferred  to  the  Great 
Xorthern  Central  Hospital^  where  she  died;  the  necropsy 
showed  a  jiurulent  parametritis.  Three  days  after  her  death 
the  nurse  (C),  who  had  attended  her  at  the  Great  Northern 
Central  Hospital,  developed  scarlet  fever,  and  twelve  strepto- 
coccal colonies,  selected  from  an  agar  plate  prepared  from 
her  tonsillar  secretion,  proved  all  twelve  to  belong  to  the  S. 
anginosus  group,  no  pyogenes  being  found.  Meanwhile,  at 
the  maternity  hospital,  a  nurs^e  (D.).  who.  herself, _  remained 
well,  attended  a  confinement  case  (E.)  in  the  district;  the 
woman  (E.)  died  from  septiccCmia,  on  the  fifth  day  after 
delivery,  .\urse  (B.'s)  room,  having  been  (ijsinfected  by  the 
sanitary  authority,  was  scrubbed  by  a  charwoman  (F.).  On 
the  following  day  the  charwoman  was  ill,  but  the  case  was 
not  recojjnised  as  scarlet  fever  till  a  dav  or  two  later,  when  her 
two  children  (G.  and  H.)  dexeloped  typical  scarlet  fever,  and 
all  three  were  removed  to  a  fever  hospital.  It  is  much  to  be 
regretted  that  we  had  not  opportunity  for  studying  the  strepto- 
cocci from  a  larger  number  of  these  cases,  but  the  series  will 
illustrate     the    close    connesrion     between     scarlet     fever    and 
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definitely  streptococcal  septicaemia,  and  also  the  extreme  diffi- 
culty of' asserting  that  scarlet  fever  is  due  to  any  one  recogniz- 
able variety  of  streptococcus  '' 

Until  typical  scarlet  fever  has  been  produced  in  the  human  sub- 
ject, "by  infection  with  a  pure  culture  of  the  streptococcus- 
scarlatmse,  it  cannot  be  said  that  crucial  proof  has  been  fur- 
nished as  to  the  setiological  relation  of  this  organism  with  the 
disease. ' ' 


B. 

Scarlet  fever. 

-[ 

F. 

Scarlet  fever. 

1 
A. 

Puerperal  fever. 
S.  pyogenes. 

G. 

Scarlet  fev 

er. 

H. 

Scarlet  fever 

1 

D. 
Not  ill. 

1 

C. 
Scarlet  fever 
S.  anginosus 

E. 
Puerperal 

fever. 

■ 

SOME    XOTES    OX 


THE    BACTERIOLOGICAL    EXAMINATION 
OF     WATER. 


Edward  S.   Stokes,   M.B.,   Ch.M..   D.P.H.. 

Medical   Officer   and   Bacteriologist   to  the   Metropolitan   Board   of   Water 
Supply  and  Sewerage,   Sydney,   Xew  South  Wales. 

To  every  one  engaged  in  the  investigation  of  the  bacterial  content 
of  water,  the  necessitv  for  the  adoption  of  standard  methods  must  be 
apparent.  Like  cannot  be  profitabh'  compared  with  unlike,  and  prac- 
tically all  the  older  work  on  this  subject  is  almost  useless  for  comparative 
purposes   on    account   of    variations    in    the    methods    employed. 

Recognising  this  unsatisfactory  state  of  affairs,  at  the  Congress  of 
the  Royal  Institute  of  Public  Health,  held  at  Liverpool,  in  1903.  it 
was  resolved  that  a  committee  be  appointed  to  consider  the  methods  em- 
ployed in  the  bacterioscopic  analysis  of  water,  and,  if  possible,  to  draw 
up  a  scheme  of  uniform  procedure  in  sucli  examination.  In  the  fol- 
lowing year  the  report  ■'  was  a\-ailable,  and  will  be  referred  to  in  detail" 
later. 


*  PiihUr  UeoUit,  Vol.  17, 1004-:),  p.  44. 
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Tn  the  year  1905,  the  report  t  of  the  Coniniiltee  on  Standard  Methods 
of  Water  Analysis  to  tlie  I-aboratory  Seel  ion  of  the  American  Public 
Health  Association  was  presented  at  the  Havana  meeting.  The  in- 
quiries of  this  committee  were  world-wide,  and  the  report  is  full  of 
interest. 

At   the   present    day,    the    work   being  carried   on   by   Dr.    Houston,  t 
Director   of   Water   Examinations   to    the   Metropolitan   Water   Board    of 
London,   in  the  routine  examination  of  the  London  Water   Supply  is  of 
such  a  character  that  it  cannot  fail  to  make  its  influence  felt  on  workers, 
elsewhere. 

In  this  communication  I  propose  to  outline  the  principal  recommen- 
dations of  the  above  reports,  interpolated  wuth  some  of  my  personal 
experiences  on  several  points.  For  the  sake  of  brevity,  the  'Committee 
of  the  Royal  Sanitary  Institute  w-ill  be  referred  to  by  the  letters  "  B.C." 
(i.e.,  British  Committee),  and  the  Committee  of  the  American  Public 
Health  Association  by    "  A.C. "    (i.e.,   American   Committee). 

Scope   of   Examination. 

All  the  members  of  the  B.C.  were  in  agreement  that  the  minimum 
number  of  procedures  should  be  : — - 

(a)  Enumeration  of   the  bacteria   present   on   a   medium   incubated 
at  room  temperature  (18-22   degs.   C). 

{(})  Search   for   Bacillus    Coli,    and    identification    and   enumeration 
of   this   organism,    if    present. 

A  majority   of   the  committee   recommended,    in   addition:  — 

(c)  Enumeration   of   the   bacteria   present   on   a    medium   incubated 

at   blood   heat    (36-38    degs.    C). 

(d)  Search   for   and  enumeration   of    Streptococci. 

The  search  for  B.  Enteritidis  Sporogenes  w^as  not  considered  neces- 
sary as  a  routine  procedure,  but  it  was  recognised  that  on  special  occa- 
sions it  might  be  advisable  to  look  for  this  organism. 

The  A.C.  recommended  (i)  enumeration  on  a  medium  incubated  at 
20  degs.  C.  for  48  hours,  (2)  seai-ch  for  and  identification  of  Bacillus 
Coli,  but  (3)  regard  tests  for  Streptococci  of  much  less  importance  than 

2.      B.   Enteritidis  Sporogenes  is  not  referred  to  at  all. 

Dr.  Houston  carries  out  enumerations  on  media  incubated  at  room 
temperature,  and  the  search  for  and  indirect  enumeration  of  Bacillui 
Coli.       He  also  applies  the  tests  for  B.    Enteritidis  Sporogenes. 

From  this  it  is  apparent  that  the  present  day  practice  in  routine  ex 
aminations  consists  of  enumeration,  plus  search  for  B.  Coli,  and  where 
a  considerable  number  of  samples  has  to  be  dealt  with,  as  in  the  labcra- 
tory  attached  to  a  large  public  supply,  these  procedures  are  uodoubtedlr 
-sufficient  to  demonstrate  the  bacterial  purity  or  otherwise  of  the  water. 
Dangerous  departures  from  the  normal  will  be  quicklv  recognised,  and 
indications  presented   for  more  extended  analysis. 

t  Chirapo,  1905.  / 

t  M(>ntlil>  Reports  of  the  Water  Board,  London. 
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jNIedia  to   be  employed  for   Enumeration. 

The  B.C.  give  the  choice  of  distilled  water  gelatine,  nutrient  gela- 
tine, distilled  water  agar,  gelatine  agar,  and  nutrient  agar.  An  opinion 
was  expressed  that  useful  indications  might  be  secured  by  consideration 
of  the  ratio  between  the  number  of  organisms  growing  at  room  tempera- 
ture, and  the  number  at  blood  heat.  For  the  latter  estimation  nutrient 
agar  is  recommended,  but  for  the  former  an\-  of  the  above  mentioned 
media  may  be  employed. 

The  A.C.  agree  that  nutrient  gelatine  shall  be  the  standard  for  this 
procedure,  but  permit  the  substitution  of  agar  for  field  work  and  for 
polluted  water,  which  cannot  be  promptly  plated  after  collection.  Thev 
are  inclined  to  regard  in  a  favorable  light  the  use  of  simpler  media  such 
as  peptone  and  agar  in  distilled  water,  but  owing  to  insufficient  evidence 
do  not  regard  them  as  standards.  The  advantage  of  employing  petri 
dishes  with  porous  earthenware  covers,  when  agar  is  used,  in  order  to 
prevent  the  spreading  of  colonies  by  the  water  of  condensation,  is  pointed 
out.      I  have  used  these  covers  for  some  time  with  encouraging  results. 

Dr.    Houston  employs   nutrient   gelatine   for   enumeration. 

Preparation  of  Media  for  Enumeration  Tests. 
The    B.C.    make   the    following    recommendations  §  : — ■ 

(a)  Distilled   water   gelatine.       Ten   per  cent,    gelatine  in   distilled 

water  brought  to  a   reaction  of  +  lo.    Eyre's   Scale. 

(b)  Nutrient    Gelatine.       Ten    per   cent,    nutrient    gelatine    prefer- 

ably made  with  meat  (beef)  infusion  and  Witte's  peptone, 
and    brought    to    a    reaction    of  +   lo. 

In  hot  weather  it  mav  be  necessary  to  increase  the  percentage  of 
gelatine. 

Some  members  of  the  committee  advocate  the  use  of  meat  ex- 
tracts  (Liebig's)   in   place  of  the   meat   infusion. 

(c)  For   enumeration   at   blood    heat   nutrient    agar   should   be   em- 

ployed, being  prepared  with  the  same  constituents  as 
nutrient  gelatine,  but  li  per  cent,  of  powdered  agar  sub- 
stituted for  the  gelatine.     Reaction  -f    lo. 

(d)  Distilled  water  agar.       Powdered  agar    i^  per  cent,    dissolved 

in   distilled   water,    and   brought   to   a    reaction   of  -f  lo. 

Owing   to   changes   that   oceur   in   the   reaction   of   media   in    keeping. 
media  employed  should  preferably  not  be  more  than  three  weeks  old. 
The  A.C.  prescribe  that — 

Distilled  water  shall  be  used  in  the  preparation  of  standard  culture 

media. 
Infusions  of  fresh  lean  meat,  and  not  meat  extract,  shall  be  used 

as  the  basis  of  various  media. 
Sodium  chloride  shall   not  be  added  to  any  culture  media  herein 

specified. 
Peptone  shall  be  that  of  Witte. 
Gelatine  shall  be  the  best  French  brand. 
Agar  shall  be  of  as  high  a  grade  as  can  l->e  obtained.      It  mav  be 

purified  bv  washing. 


§  Bacteriological  Technique,  1902,  p.  128. 


No. 


3 
4 

5 


2SG 
.Nutrient  .gelatine  and  agar  shall  be  prepared  thus- 

(li'latim-.  '  A^'ar. 


Infuse  r)00  grains  lean  meat  124 
hours  witli  1,0CK)  c.c.  ^^ater  in 
refrigerator 


J5oil  15  grains  thread  agar  in  .lOO  c.c.  of 
water  for  .SO  minutes  and  make  up  weight 
to  ."iOO  grains,  or  digest  for  10  minutes  in 
ai'toclave  at  llOdeg.  C.  Let  this  uool  to 
about  60  (leg    C. 

Infuse  500  grains  lean  meat  24  hours  witli 
500  c.c.  water  in  refrigerator 


Make  u})  any  loss  l)y  evaporation. 
Strain  infusion  through  cotton  flannel. 
Weigh  filtered  infusion. 

Add       1%      peptone     and     10%      Add  2  %  peptone 
gelatine 

1  Warm  on  water  bath  till  peptone  and  gela- 
...    <    tine  are  dissolved,  not  allowing  temperature 
I    to  exceed  60  degrees  C. 


To  500  c.c.  of  meat  infusion  add  500  c.c.  of 
3  %  agar,  keeping  temperature  below 
(50  degrees  C. 


9  ...  ..  Heat  over  steam  bath  for  30  minutes. 

10  ...  ...  Restore  loss  by  evaporation. 

11  ...  ...  Titrate  after  boiling  one  minute. 

12  ...  ...  Adjust  reaction  to  +    1  %■ 

13  ..  ...  Boil  2  minutes  over  free  tlanie. 

14  ...  ...  Restore  loss  by  evaporation. 

15  !  ...  ...  Filter  through  cotton  wool  till  clear. 

16  I  ...  ...  Titrate  and  record  final  reaction. 

17  ...  ...  Tube,  using"  10  c.c. 

IS  I              ...  ...  Sterilize  5  minutes  at  120  degrees  C.   or  30 

minutes   in   steam   on    thi'ee  consecutive 
days.     Cool  gelatine  in  ice  water. 

19  ...  ...  Store  in  ice  chest  in  moist  atmosphere. 


Houston  II    makes  stock   with    i    lb.    of   beef   to    i,ooo   c.c.    of   water.. 
His  nutrient  gelatine  for  enumeration  consists  of  250  c.c.    of  this   stock. 
and    120  grs.    gelatine,    5  grs.     "  Lemco,"    and     10    grs.    peptone.        No 
.sodium  chloride  is  added.       His  nutrient  agar  consists  of   20   grs.   agar, 
1,000  c.c.   beef  stock,    10  grs.   peptone,   and   5  grs.   sodium  chloride. 

The  importance  of  the  reaction  of  media  is  recogni.sed.  The  B.C. 
and  A.C.  l>oth  recommend  that  the  reaction  shall  be  +  to  on  Eyre's 
.scale.  Houston  states  that  the  reaction  he  requires  is  slightly  alkaline- 
(presumably  to  litmus).  In  the  preparation  of  the  nutrient  media,  the 
A.C.  prescribes  that  the  meat  extract,  plus  peptone,  shall  be  heated  in 
the  steamer  for  30  minutes  before  titration.  Eyre  states  that  45  minutes 
at  100  (legs.  C.  is  necessary  before  the  staliilitv  of  the  reaction  is  secured. 
I  have  found,  however,  that  despite  the  application  of  heat,  for  even 
longer  periods,  constancv  of  reaction  cannot  be  depended  on.  More  than 
once,   having  failed  to  obtain   satisfactorv  growths  on  media  taken   from: 

|irM-(.intier  Report,  VM\~,  \k  •''•'• 
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the  laboratory  stock,  I  have  examined  same,  and  found  the  reaction  to  be 
in  the  neighbourhood  of  +20  in  place  of  the  original  +  10.  This  point 
was  examined  experimentally   with  the  following  results:  — 


]. 



Reaction. 

16-6  Go 

Nutrient  broth  made.      Heated  over  tlame  in  the  process 
of  extraction  and  sohition  for  60  minutes,  and  then  for 
30  minutes  in  steamer 

+  21-8 

17-605 

After  heating  in  steamer  30  minutes 

+  24-5 

l9-60r) 

/f                         ff                         r                         1' 

+  25  1 

29  6  05 

Before  heating 

+24-6 

29-605 

After  heating  in  steamer  30  minutes     ... 

+  24-4 

{^    alkali 


Allowing  .5  as  the  limit  of  experimental  error  (   =   .5  c.c 

in  amount  used  for  test,  100  c.c.)  owing  to  the  somewhat  indefinite  end 
point  with  phenolphthalein.  it  will  be  seen  that  the  reaction  did  not  be- 
come con.stant  until  the  medium  had  been  subjected  to  a  heating  of    120 


minutes   in   the   aggregate 


II. 



Reaction. 

16-6  05 

17  (5  05 
19-605 
29-605 
29-605 

Nutrient  broth  made  and  brouglit  to    -    10  after  heating 

for  90  minutes 
After  heating  in  steamer  for  30  minutes 

//               '11                         r                         I' 

Before  heating             ...             ...             ...              . . .  ' 

After  heating  in  steamer  for  30  minutes 

+  10  0 

+  114 
+  13  2 

+  14-5 
-15-8 

This  preparation  showed  a  steadily  increasing  acidity  from  first  to 
last,  the  increase  being  apparant  not  only  after  heating,  but  also  after 
standing  untouched  for  ten  days,  i.e.,  from  19th  to  29th.  Whv  there 
should  be  such  a  difference  betwen  this  and  the  first  described  experiment 
I  cannot  explain.  There  is  no  doubt,  however,  that,  despite  the  '^re- 
caution  of  prolonged  heating,  the  titre  does  change,  and,  moreover,  it  is 
clear  that,  careful  as  we  may  be  to  turn  out  the  media  at  the  desired  re- 
action, there  is  little  or  no  assurance  that  the  same  will  be  maintained  for 
any  length  of  time.  It  appears  to  me,  therefore,  that,  instead  of  aiming 
at  a  fine  degree  of  accuracx'  in  the  finished  product,  and  ignoring  the  pos- 
sible after  changes,  it  is  better  to  secure  a  range  of  reaction  varying  within 
limits  as  narrow  as  possible.  With  this  object  in  view,  I  have  followed 
the  practice  of  making  nutrient  media  of  an  initial  reaction  of  -f  5. 
This  would  allow  for  an  increase  of  acid  up  to  +12  or  +  13  before  the 
reaction  would  probably  commence  to  inhibit  growths.  Under  ordinarv 
circumstances  the  batch  of  media  would  be  used  up  before  a  change  to 
this  extent  became  established.  So  far,  I  have  found  this  practice  to 
give  satisfactory  results. 

Counting  of  Plates. 

B.C. — The  counting  to  be  done  with  the  naked  eye;  gelatine  plate  at 
the  end  of  72  hours,  with  daily  inspection:  agar  plates,  incubated  at  37 
•deg.,  at  the  end  of  48  hours. 
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A.C — Gelatine  pUue  to  be  counted  after  48  liours.  Houston  counts- 
gelatine  plates  011  the  third  day.  I  have  found,  using  agar  plates  for  both 
series,  that  the  Itest  results  arc  obtained  by  counting  incubated  (37  deg.  C.) 
plates  at  the  end  of  48  hours,  and  room  temperature  plates  after  96  hours. 

lixpRESsioN  OF  Results. 
In  order  to  avoid  fictitious  show  of  accuracy  and  yet  express  the  numeri- 
cal results  by  a  method  consistent  with  the  precision  of  the  work,  the  A.C. 
recommended  that  the  following  rules  shall  be  adopted : — 

Xo.  of  Bacfcria  fcr  c.c. 
From — 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest     .. 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest 

Recorded  as  found  to  nearest     .. 

Test  for  Bacillus  Coli. 

Probably  much  of  the  confusion  that  has  existed  in  regard  to  this 
organism  has  been  due  to  the  varied  definitions  accepted  by  different 
workers.  It  is  obvious  that  this  state  must  continue  unless  a  common  basis 
of  characters  is  agreed  upon. 

In  the  second  report  of  the  Roval  Commission  on  the  Treating  and 
Disposing  of  Sewage  (1902.  p.  loi)  Boyce  lays  down  the  following  defini- 
tion to  embrace  organisms  of  the  B.  Coli  Communis  group  : — 

I.  They  are  non-sporing  and  non-liquefying. 
II.  They  rarely  stain  by  Gram's  method. 
III.   They  produce  acid  gas  with  both  glucose  and  lactose,  and  may 
do  so  with  saccharose. 

IV.  They  produce  acid  in  milk,  and  usually  also  coagulate  it. 

V.  They  produce  acid  and  gas  in  bile  salt  glucose  broth. 
IV.  They  grow  well  at  a  temperature  of  42  deg.   C. 

This  definition  provides  for  the  inclusion  of  such  organisms  as:  — 

B.   Neapolitanus  (Emmerich). 

B.  Acidi  Lactici  (Hueppe). 

B.   Cavicida   (Brieger). 

B.   Capsulatus  (Pfeiffer). 
Indol  production  and  motility  are  said  to  be  variable,  and  not  regarded 
as  leading  features. 

The  B.C.  define  B.  Coli  as  a  small  motile  non-sporing  organism  grow- 
ing at  37  deg.  C,  as  well  as  room  temperature.  The  motility  is  well 
observed  in  a  voung  culture  in  a  fluid  glucose  medium.  It  is  discolor ized 
by  Gram's  method  of  staining.  It  never  liquefies  gelatine,  but  the  gelatine 
cultures  must  be  kept  for  at  least  ten  days  in  order  to  exclude  a  liquefving 
organism.  It  forms  smooth  thin  surface  growths  and  colonies  on  gelatine, 
not  corrugated,  growing  w.ll  to  tlie  bottom  of  the  stab  (facultative  angerobe). 
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It  produces  permanent  acidity  in  milk,  which  is  curdled  within  seven  davs 
at  37  deg.  C.  It  ferments  glucose  and  lactose  with  the  production  of  both 
acid  and  gas. .  It  generally  also  forms  indol,  gives  a  thick  yellowish-brown 
growth  on  potatoes,  sometimes  ferments  saccharose,  changes  neutral  red, 
reduces  nitrates,  and  half  the  gas  produced  by  it  from  glucose  is  absorted 
bv  KOH.  The  committee  recognise  the  existence  of  atypical  forms,  hut 
make  no  suggestion  as  to  their  significance. 

The  A.C.  gives  the  following  diagnostic  characters: — 

I.   Typical  morphology. — No«-sporing  bacillus,  relatively  small  and 
quite  thick. 
(Debilitated    forms    may     show    polar    staining    and      resemble 
diplococci). 
3.   Motility. — When  a  young  broth  or  gelatine  culture  is  examined. 
(Motility,  if  absent,  may  be  restored  by  a  process  of  rejuvenation, 
i.e.,  several  passages  through  a  fluid  medium). 

3.  Xon-liquefaction  of  gelatine. 

(At  least  seven  days  should  elapse  before  deciding  this  point : 
fourteen  days  is  preferred  in  order  to  exclude  forms  of  B. 
Cloacae). 

4.  Fermentation    of    dextrose    broth    with    the    formation    of    about 

50  per  cent,  gas,  of  which  about  one-third  (CO2)  is  absorbed 
by  2  per  cent,   solution  of  sodium  hydrate. 
(A  wide  variation  in  the  amount  of  gas  produced  is  recognised). 

5.  Coagulation   of  milk   with   the   production   of   acid   in   48    hours 

or  more  at  37  deg.  C  either  spontaneouslv  or  on  boiling. 
(It  is  suggested  that  this  test  may  be  shown,  on  further  investi- 
gation, to  be  superfluous  if  a  pure  culture  has  been  tested  for 
acid  production  on  litmus  lactose  media). 

6.  Production  of  indol  in  peptone  solution. 

(Variable  results  cast  some  doubts  on  the  diagnostic  character  of 
this  and  the  following  test). 

7.  Reduction  of  nitrates. 

The  characters  that  Houston  seeks  as  typical  of  B.  Coli,  are  non- 
liquefaction  of  gelatine,  fermentation  of  glucose  and  lactose,  indol  pro- 
duction, clotting  of  milk  and  fluorescence  in  neutral  red  media.  Saccharose 
fermentation  is  relegated  to  a  somewhat  secondarv  position.  He  has 
coined  the  fantastic  name  "  flaginac  "  to  designate  the  reactions  of  a 
typical  intestinal  B.  Coli.  (Fl  =  fluorescence  in  neutral  red  broth;  ag  =  acid 
and  gas  in  lactose  media  ;  in  =  indol  production  ;  and  ac  =  acid  and  clot  in 
milk). 

MacConkeyll  gives  an  interesting  table  setting  out  the  reactions  for 
B.  Coli  as  recorded  by  ^23  observers  from  1895  to  1905.  The  only  points 
on. which  complete  agreement  is  noted  bv  all  reporters  are  the  production 
of  acid  and  gas  in  glucose,  and'  of  acid  in  milk. 

For  the  search  for  B.  Coli  the  B.C.  recommend  either  : — 

(a)  The  glucose-formate  method  of  Takes. 

(b)  The  bilt-salt  broth  method  of  MacConkey. 

Incubation  at  42  deg.  C.  anperobicallv  increases  the  chances  of  success, 
and  is  strongly  recommended.     It  has  also  been  suggested  that  neutral  red 

^  Journal  of  Hygiene,  Vol.  1905,  p.  341. 
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glucose  l>rnth  iiu'dium  iii.i\  l)c  fiiiplovofl.  The  committee  do  not  regard 
witli  favour  the  Parietti  method  or  the  use  of  carbolic  acid  media.  As  a 
routine  50  c.c.  shouhl  he  tlie  minimal  quantitx  examined  for  the  presence 
of  I>.  Coli.  quantities  from  a  minimum  of  i  r.r.  to  a  maximum  of  25  c.c. 
U'ing  added  to  the  tuLx's  of  culture  media.  The  committee  are  of  opinion 
that  it  is  preferable  to  add  the  water  directly  to  the  tubes  of  culture 
medium,  even  with  the  larger  amounts,  rather  than  to  fust  concentrate  by 
fdtration  through  a  porcelain  fdter.  The  culture  media  recommended  may 
Ik?  diluted  with  at  least  an  efjual  volume  of  water  without  interfering  with 
their  cultural  properties,  and  large  tubes  or  small  flasks  may  be  used  for 
the  larger  amounts.  Tn  the  ca.se  of  bile-salt-lactose  ]:)eptone  water,  the 
medium  for  the  larger  amounts  may  be  prepared  of  double  strength. 

If  indications  of  the  presence  of  B.  Coli  be  obtained  in  the  preliminary 
cultivations,  the  organism  mav  l)e  isolated  and  identified.  This  may  be 
done  by  making  surface  cultures  on  plates  of — 

(a)  Litmus  lactose  agar. 

(b)  Bile  salt  agar. 

(c)  Conradi  and  Drigalski's  nutrose  agar. 

(d)  Ordinarv   nutrient  gelatine. 

The  best  medium  of  all  is  probably  that  of  Conradi  and  Drigalski. 
Agar  media  have  the  advantage  of  saving  time. 

Having  obtained  Coli  like  colonies  on  the  plates,  sulicultures  must  be 
made  in  order  to  identifv  the  organisms.  The  follo>wing,  at  least,  should 
be  made  : — 

(a)  Surface  agar  at  37  deg.  C. 

(b)  Stab  and  surface  gelatine. 

(c)  Litmus  milk  at  37  deg.  C. 

(d)  Glutose  litmus  medium, 
(t')  Lactose  litmus  medium. 
(/)   Peptone  water  for  indol. 

The  recommendation  of  the  A.C.  on  the  abo\'e  points  are  as  follows  : — 
For  ordinary  water,  1.  r.o,  and  10  c.c  shall  be  used  for  the  colon  test. 
Under  all  circumstances,  the  range  in  quantities  shall  be  sufficient  to  allow 
the  quantities  needed  for  both  a  positive  and  negative  result  to  be  recorded 
for  each  sample.  When  this  is  done,  the  results  of  several  tests  allow  an 
approximate  estimate  of  the  number  of  B.   Coli  per  c.c. 

In  the  preparation  of  media,  care  should  be  taken  to  secure  chemically 
pure  sugars,  and  a  i  per  cent,  aqueous  solution  of  azolitmin  shall  be  used 
in  place  of  the  usual  litmus  solutioii. 

Approximate  quantitive  determinations  may  be  made  bv  two  methods  :  — 

.A..  Incubation  at  40  deg.  C.  for  12-34  hours  of  a  sugar  litmus  agar 
•plate  inoculated  with  a  known  volume  of  water.  B.  Coli.  if  present,  will 
show  themselves  as  red  colonies,  but  all  red  colonies  axe  not  B.  Coli. 

B.  Preliminary  cultivation  at  40  deg.  C.  for  48  hours  of  a  known 
volume  of  water  in  a  fermentation  tube  containing  a  sugar  broth.  If  gas 
appears  a  portion  is  plated  on  agar  as  above.  Acid  colonies  may  be  B. 
Coli,  and  are  picked  off  for  subsequent  diagnosis. 

Concentration  methods  are  not  recommended. 

Agents  u.sed  to  inhibit  the  growth  of  other  organisms  are  mentioned. 
The.se  are  not  specially  recommended,  but  rather  indirectlv  disparaged. 
American  experience  with  bile-salt  has  been  limited  and  somewhat  un- 
certain. 
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Special  media  for  B.   Coli  tests. 

Attention  is  called  to  the  necessity  of  preventinj^^  inxersion  of  the  sugar 
in  preparing  carbohydrate  media,  and  intermittent  sterilization  recom- 
mended. In  order  to  restrict  gas  formation  by  other  organisms  than  B. 
Coli  it  is  suggested  that  it  may  be  found  advisable  under  some  conditions 
to  use  lactose  in  place  of  dextrose  in  the  preliminary  plates  or  tubes. 
Further  investigation  into  the  merits  of  nutrose  is  recommended.  The  use 
of  neutral  red  is  not  advised.  Sugar  broths  shall  be  prepared  in  the  same 
general  manner  as  the  standard  nutrient  broth,  with  the  addition  of  i  per 
cent,  of  the  sugar.  Except  in  the  case  of  dextrose  broth  it  is  important 
that  the  muscle  sugar  in  the  meat  infusion  be  remo\ed  by  inoculating  with 
B.  Coli.  The  reaction  of  sugar  broths  shall  be  neutral  to  phenolphthalein. 
For  the  routine  work  of  testing  samples  of  water  for  B.  Cob  especially, 
large  volumes  of  water  are  to  be  mixed  with  broths  of  such  strength  as  to 
make  the  resulting  mixture  of  one  normal  strength.  Liebig's  l>eef  extract 
may  be  substituted  for  beef  infusion  in  the  preparation  of  dextrose  broth 
onlv  ;  three  grammes  of  the  beef  extract  for  each  litre  of  water. 

The  Committee  recommend  the  procedures  (a)  and  (b)  given  above. 
The  former  is  most  applicable  when  dealing  with  polluted  waters  where 
B.  Coli  is  present  in  i  c.c.  or  less,  and  the  latter  when  amounts  in 
excess  of  this  are  required  to  give  a  positive  reaction.  When  the  colonics 
fished  off  the  plates  are  olitained  in  pure  culture,  sulvcultures  are  made  on 
agar  slopes,  on  sugar  media  in  fermentation  tubes,  on  milk,  gelatine,  pej)- 
tone  solution,  and  nitrate  broth. 

With  regard  to  presumptive  tests  it  is  stated  that  partial  tests  for  B. 
Coli,  by  which  several,  but  not  all,  of  the  foregoing  characteristics  of 
the  organisms  are  ascertained,  are  considered  useful  under  some  circum- 
stances, especially  when  the  time  allowed  for  making  the  test  is  limited. 
As  a  general  rule,  however,  when  tests  for  B.  Coli  are  needed  it  is  be- 
lieved that  it  is  unwise  to  use  methods  giving  less  definite  results  than 
those  mentioned  above. 

Houston's  practice*  is  given  hereunder.  Prior  to  3907  the  pro- 
cedure was  briefl\ ,   as  follows  :• — 

"  Presumptive  B.  Coli  test  (mixed  culture  gasef)us  fermentation  of  ghi- 
co.se). — The  primary  culture  of  bile  salt  glucose  peptone  medium  inocu- 
lated with  100  c.c,  10  c.c,  I  c.c,  .1  c.c,  and  less  amounts  of  water." 
Composition   of   media   in  grammes   per   litre — 


Amount 
used. 


Bile  Salt 


Peptone. 


For  KX)  c.c. 
For  10  c.c. 
For  1  c.c. 


50 
10 
10 


c.c. 
c.c. 
c.c. 


These  media  are  tinted  with  litmus. 


"  Primary  cultures  were  incubated  at  blood  heat  for  48  hours.  If 
no  gas  developed  the  result  was  considered  negative.  On  the  other  'hand, 
if  gas  developed  the  result  was  decided  as  positive,  and  secondary  oblique 
gelatine  cultures  made  therefrom  in  the  usual  manner. 


*  Report,  .January,  1907. 
7?  2 
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"  Confirmatory  B.  L  oit  test  (purt-  culture,  gaseous  fermentation  of 
j^lurose). — 'J'he  secondary  oblique  gelatine  culture  after  incubation  at 
zo-22  degs.  C.  for  two  days  were  caretully  examined.  It  no 
colonies  developed  in  am  wav  resembling  those  of  B.  Coli.  the  result 
was  considered  negative.  On  the  other  hatl,  if  colidike  colonies  were 
present,  one  of  the  most  typical-looking  colonies  was  chosen  for  sub- 
culture into  glucose  gelatine,  and  a  shake  culture  made  in  the  customary 
wav.  If  after  ::4  hours  incubation  no  gas  developed,  the  result  was 
entered  as  negative,  just  as  if  no  growth  had  occurred  in  oblique  gelatine 
cultures,  or  a  growth  of  microbes  in  no  way  resembling  B.  Coli.  But 
if  gas  production  was  noted,  the  result  was  recorded  as  positive,  and 
the  other  biological  attributes  of  the  coli-like  microbes  studied  in  neutral- 
red  broth  for  fluorescence  (fl.)  :  in  lactose  peptone  culture  for  acid  and 
ga.s  production  (ag.)  :  in  peptone  water  culture  for  indol  (in.)  :  and  in 
litmus  milk  cultures  for  acid  clotting  of  the  medium  (ac).  The  com- 
plete of  these  positive  characters  was  expressed  by  the  word   '  flaginac' 

"  Flaginac  B.  Coli  test  (type  of  B.  Coli). — As  alread\  exphiined 
thf  glucose  fermenting  coli-like  microbe  was  sub-cultured  in  four  dif- 
ferent media,  the  results  l^eing  indicated  by  the  partial  or  complete  com- 
bination of  the  symbols  fl.,  ag. ,  in.,  ac.  The  word  '  flaginac  '  thus 
implied  that  the  four  tests  had  been  used,  and  that  the  results  in  each 
case  proved  to  be  positive  in  character.  Omission  of  any  of  the  symbols 
signified  that  the  microbe  in  question  had  yielded  negative  results  with 
the  particular  tests  concerned. 

"  Practicallv  speaking,  a  flaginac  B.  Coli  is  a  B.  Coli  indistinguisii- 
able  according  to  the  tests  used  from  the  typical  B.  Coli  of  excremental 
matter.  In  the  great  majority  of  cases  a  glucose  fennenting  coli-like 
microbe  will  also  produce  fluorescence  (fl.)  in  neutral  red-broth  cultures. 
Further,  lactose  fermenting  (ag.)  coli-like  microbes  nearly  always  clot 
milk.  There  is  therefore  justification  for  omitting  the  neutral  red  broth 
and  litmus  milk  tests  and  relying  solely  on  the  lactose  peptone  (ag.)  and 
the  indol  te.sts  (in.).  Practically,  in  the  case  of  London  waters  an 
'  agin  '  B.  Coli  may  be  regarded  as  presumably  a  flaginac  B.  Coli. 

"  The  Litmus  milk  test,  to  be  successful,  occupies  five  days,  and 
although  the  indol  test  as  previously  practised  takes  a  similar  time, 
recent  researches  indicated  that  this  period  can  be  curtailed  for  the 
latter  test  to  a  very  material  extent. 

"  It  is  obviousK'  of  the  greatest  importance  to  obtain  final  results 
as  rapidlv  as  possible,  and  the  method  about  to  be  described  allows  of 
the  presumptive,  confimatory,  and  ultimate  B.  Coli  te.sts  being  registered 
within  four  days." 

These  new  tests  are  termed  b\  Houston  the  "  quintuple  preft^rential 
method,"  and  reference  must  be  made  to  the  original  report  for  a  full 
•  description  of  the  same.  The  manipulations  involved  are  most  in- 
geniously arranged,  and  enable  the  operator  to  make  a  vast  number  of 
sub-cultures  accurately  and  without  disorder  in  a  comparatively  short 
space  of  time.  It  is  stated  that  a  thousand  sub-cultures  can  be  made  in 
a  day. 

"  Test   /.—Presumptive   B.    Coli   Test. 

"  This  test  was  carried  out  in  the  same  way  as  before,  except  that 
for  the  secondary  cultures  bile-salt,  neutral  red,  peptone,  lactose  agar 
was  used    in   the  place   of   gelatine. 
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"  The  medium  is  designated  by  the  mnemonic  expression  '  rebipe- 
agar, '  and  contains  the  ingredients  in  the  following  proportions: 
neutral  red,  4  c.c,  i  per  cent.  sol.  ;  bile-salt,  5  grs.  ;  ]3eptone,  20  grs.  ; 
lactose,    10   grs.  ;     agar,    20   grs.  ;    and   water,    to    1,000   c.c. 

"  Test  2. — Confirmatory  B.  'Coli  test,  on  either  a  glucose  or  lactose 
basis  ('  gl.'   in  '  ag.'). 

"  Test  J. — Special  confirmatory  B.  Coli  test  on  a  lactose  basis 
Cag.'). 

"  Test  4. — Typical  B.  Coli  in  either  a  '  sagin  '  (s-saccharose,  '  ag.'- 
lactose  fermentation,   in.-indol  formation)  or  on  an   'agin'   basis.  ' 

The  oblique  rebipelagar  tubes  are  examined  after  24  hours  incuba- 
tion at  37  degs.  C,  and  fiye  red  coli-like  colonies  fished  off.  If  there 
are  a  less  number  of  such  in  the  other  tubes  other  colonies  are  selected 
to  make  the  number  to  five,  in  order  to  coyer  any  failures  as  regards 
lactose  fermenters  by  the  isolation  of  glucose  fermenters.  Therefore 
for  each  rebipelagar  tube  there  will  be  five  colonies,  each  of  which  will 
be  .sub-cultured  into  four  media,  making  20  sub-cultures  in  all.  These 
sub-cultures  are  effected  in  small  tubes,  2  in.  x  |  in.,  not  plugged,  five 
of  which  are  contained  in  a  larger  tube,  3  in.  x  i  in.,  protected  with  a 
plug  of  cotton-wool,  tinted  on  a  plan  so  as  to  indicate  the  nature  of 
the  media  therein. 

For  each  colony  there  are  prepared  five  larger  tubes,  each  holding 
five   small    culture  tubes  of   the   following  media : — 


— 

1. 

2. 

3. 

4. 

0/ 
/o 

0/ 

/o 

% 

0/ 

/o 

Glucose 

1 

,  . 

Lactose 

,    , 

I 

,   , 

,   , 

Saccharose     . . 

,    , 

,    , 

1 

,   , 

Peptone 

2 

2 

2 

1 

Lemco 

1 

1 

1 

,   , 

Sodium  Chloride 

,   , 

,  , 

.5 

Neutral  red,  1  per  cent. 

,   , 

,   , 

4  c.c. 

Litmus 

Tinted 

Gelatine 

7.5 

7.5 

7.5 

KOH  5  per  cent.  sol. 

1  c.c. 

1  c.c. 

1   c.c. 

5. 


9/ 
/o 


Each  large  tube  would  contain  five  small  tubes  of  the  same  medium, 
not  one  of  each  sort. 

Inoculations  are  made  with  straight  iron  wires  (flori.sts'),  a  large 
bundle  of  which  is  sterilized  by  heating  over  a  Bunsen  burner.  Five 
colonies  are  fished  off  from  each  rebipelagar  plate  with  wires,  and  each 
infected  wire  is  placed  separately  in  a  little  tul^  of  saline  solution 
(No.  5  medium).  Three  wires  are  added,  making  four  in  all  in  the 
saline  tubes,  and  with  these  the  other  little  tubes  are  inoculated. 
Specially  designed  racks  for  arranging  the  tubes  during  this  procedure 
are  used.  The  small  tubes  are  marked  with  one  to  five  transverse  bars 
W'ith  a  paraffin  pencil. 

The  gelatine  tubes  are  inoculated  at  37  degs.  C.  for  three  hours,  and 
are    then    placed    in     the    ice-chest     for   half-an-hour    to    harden,    and    are 
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linallN  iiu'ul»atril  at  20-22  dc-s.  C.  tor  24  liuurs.  Houston  considers 
that  gelatine  media  so  treated  are  more  delicate  reagents  for  the  de- 
moMstratiim   of  gas-  tli.ui   li(]iiid   media. 

"After  24  hours  the  fnial  records  are  taken  in  the  following  way:  — 
£ach  set  of  five  glucose,  live  lactose,  five  saccharose  and  five  peptone 
lubes,  corresponding  to  the  rebii)ehigar  tul)e  are  examined.  To  each  of 
the  pe[)tone  tubes  a  few  drops  of  (1)  paradimethvlamidobenzaldeh) de 
solution  (comiH>sition,  8  grammes  paradimrth\  lamidolM/nzahlehxde,  160 
CO.  h\dr(X'hlori(-  acid,  and  760  c.c.  absolute  alcohol)  is  added,  and  then 
a  few  drops  of  (2)  a  cold  water  saturated  solution  of  potassium  per- 
suli)hate.  t  A  pink  colour  indicates  a  positive  result  (in.).  The  glucose 
lactose,  and  saccharose  tulles  are  classed  as  positive  if  there  is  evidence 
of  gas  })roduction.  the  s\mbols  used  in  the.se  cases  being  *  gl..'  '  ''^g-,  and 
'  s.'  respectively.  Only  the  significant  results  are  placed  on  record. 
Thus  for  the  confirmatory  test  preference  is  given  to  an  '  ag. "  microbe. 
and  only  secondarily  is  attention  paid  to  a  "  gl."  microlje.  Similarly 
for  the  typical  B.  Coli  test,  preference  is  given  to  a  microbe  that  fer- 
ments lacto.se,  and  produces  indol,  without  accompanying  fermentation 
of  saccharose  (agin),  but  failing  this  combination  a  saccharose  fermenting 
B.  Coli  is  accepted  as  typical  (sagin). 

"  By  means  of  this  quintuple  preferential  method  it  becomes  possible 
to  complete  the  test  for  excremental  pollution  within  four  days.  On 
the  second  da\  the  presumptive  results  are  available,  and  on  the  third 
day  the  occurrence  of  red  coli-like  colonies  in  the  rebipelagar  tube  affords 
fair  ground  for  suppo.sing  that  H.  Coli  is  present.  On  the  fourth  dav 
the  final  results  are  available,  the  presumptive  test  being  confirmed  eitlier 
in  a  general  (gl.)  or  on  a  S]iecial  (ag.)  basis,  and  the  type  of  B.  Coli  Ijeing 
established  either  on   a  special   (agin)  or  on   a   general   (sagin)   basis."' 

Reflection  on  the  abo\e  methods  for  B.  coli  preliminary  tests  reveals 
a  \ery  interesting  problem.  On  the  one  hand,  American  authorities 
em})loy  a  glucose  brotli  at  40  deg.  C,  and  on  the  other  Houston  leads 
the  English  practice  with  a  bile-salt  peptone  medium  at  37  deg.  C,  and 
lx)th  attain  results  similar,  in  so  far  as  such  can  be  compared.  On 
l»th  sides,  skilled  operators  are  satisfied,  and  it  may  therefcjre  be  rea- 
sonably assumed  that  correct  analyses  are  made.  Both  media  include 
the  same  sugar,  viz.,  glucose,  and  in  both  methods  an  inhibitive  agent 
is  engaged,  i.e.,  incubation  at  40  deg.  C.  in  America,  and  bile  salt  by 
Houston.  It  follows  from  this  that  either  the  inhibitive  agents  mu.st 
l)e  equal  to  each  other  in  their  effects,  or  that  the  common  ingredient 
glucose  must  be  the  essential  of  the  media.  It  is  well  known  that  in- 
cubation at  blood  heat  (and  higher  will  of  itself  restrain  the  de\elopment, 
or  even  destroy  a  large  number  of  non-pathogenes  in  water,  and  also  a 
very  short  ex|)erience  with  water  bacteria  will  show^  that  at  room  tem- 
]:)erature  a  .5  per  cent,  solution  of  bile-salt  has  practicalK  no  inhibitory 
.effect  on  the  same  class  of  organism.  MncConkey's  exjXTiments  |  were 
made  at  42  deg.,  and  have  therefore  no  bearing  on  this  iM:>int.  One 
may  here  come  to  the  provisional  conclusion  that  the  sugar  has  more 
influence  on  the  result  of  the  tests  than  the  other  agents.  The  A.C. 
suggested  that  under  some  circumstances  it  might  \^  found  advisable  to 
use  lactose  in  place  of  glucose  in  the  jjreliminary  test.  Houston  has 
apparently  tried  that,   for  in  a   footnote   §   he  refers  to  some  experiments 

t  Mnrnhall  Jniinial  nf  I/i/gieiw,  Vol.  7,  lfK»7. 
t  Tli<)nii>soii  Yatfs's  Report,  \'ol.  4,  ]>.  l.M. 
§  Kipoit  .Ian.,  19<i7,  }<.  10. 
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with  both  sugars,  which  gave  results  inchcating  ihat  glucose  was  more 
reliable  than  the  ether.  In  a  series  of  analvsis  of  water  from  certain 
parts  of  the  Sydne\  suppl\ ,  extending  over  t\vel\e  months,  I  commenced 
b)  using  MacConke)  "s  medium  with  glucose,  but  found  that  the  pre- 
dominant organism  secured  was  one  of  the  jnoteus  group,  i.e.,  a  pep- 
tonizing organism  which  actively  fermented  glucose,  but  not  lactose,  a 
very  common  form  in  the  water.  Seldom  was  a  coli-like  form  met.- 
1-actose  I  per  cent,  was  substituted  for  glucose,  and  out  of  ii8  organisms 
isolated  60  would  be  described,  in  Houston's  symbols,  as  "  sagin,"  29 
as  "agin,"  4  "sag,"'  i  "ag,'"  9  belonged  to  B.  Cloacae  group,  8  were 
proteus  organisms,  and  the  balance  mainly  B.  subtilis.  The  samples 
averaged  about  200  bacteria  per  c.c,  of  which  some  14  per  cent,  be- 
longed to  the  proteus  group,  and,  as  a  rule,  the  smallest  quantity  that 
gave  a  positive  reaction  was  100  c.c,  less  ofteii,  lo  c.c.  That  is  to 
say,  when  growing  in  a  medium  that  contained  an  ingredient,  lactose, 
which  they  were  able  to  disintegrate  and  upon  which,  converselv,  other 
organisms  had  little  or  no  effect  these  coli-like  organisms  would  outgro\\ , 
even  when  they  existed  in  such  small  numbers  that  roo  c.c.  was  the 
minimum  amount  giving  the  reaction,  other  organisms  to  the  number  of 
20,000.  including  several  thousands  of  proteu.s  forms  which  formerlv 
suppressed  them  in  a  glucose  medium.  This  rlearlv  seems  to  indicate 
the   importance  of   the   sugar   in   the   test. 

I  continued  to  use  the  bile  salt  in  the  medium  to  the  end  of  the 
series,  but  as  my  supply  of  this  salt  was  becoming  exhausted  I  made  a 
few  comparisons  with  a  similar  lactose  peptone  medium,  minus  the  bile 
-salt,   with  the  following  results  : — 


Medium. 


.Vliuimum  amount  of  Samples  giving  Reaction  in  c.c. 


With  bile-salt  . . 
Without  bile-salt 


1. 

2. 

3. 

4. 

A 

6. 

7. 

_• 

8. 

9. 

10. 

10 

10 

10 

100 

100 

10 

10 

1 

10 

10 

10 

10 

10 

10 

10 

10 

1 

1 

10 

10 

In  three  in.stances  only,  Xos.  4,  5.  7,  were  the  amounts  larger  with 
bile-salt  than  without  it.  Tn  the  other  instances  thev  were  equal.  There 
is  no  striking  preponderance  in  fa\our  of  the  bile-salt,  and  possibly  the 
results  may  have  been  due  to  unequal  distribution  of  the  bacteria  through 
the  samples.  Unfortunatel) ,  1  was  unable  to  follow  this  uj)  by  the 
i-solation  and  detennination  of  the  bacteria,  Imt  at  the  same  time  the 
results    are    suggestive. 

This  seemed  to  throw  some  doubt  on  the  alleged  inhibitor\-  action 
of.  bile  salt,  and  the  necessity  for  a  closer  examination  of  this  ingredient 
was  recognised.  :\[acConkey  api>ears  to  have  introduced  it  for  its 
inhibitive  action  on  certain  organisms,  and  for  its  characteristic  leaction 
in  solid  media  with  coli  organisms,  \'iz.,  production  of  haze  around 
the  colonies.  Experimenting  with  cholalic  acid,  glvcoc-holic  acid,  tauro- 
cholic  acid,  sodium  glycocholate  and  sodium  taurocholate  l\  he  found 
that  onl\  the  latter  gave  the  characteristic  reaction,  and  was  more  in- 
hibitory than  the  glycocholate.      Using  the  salt  media  from  ox-bile,  T  have 


|l  T.Y.  Reports,  1901,  Vol.  .3,  Pt.  II.,  p.  1.51. 
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fouiul  that  the  common  proteiis  organisms  in  S_\chie\   water  gave  a  distinct 
haze;   whilst   B.    Coli  colonies  were  quite  clear.      Jacksonll  examined   the 
question,    and   concluded   that   the  cholic   acid    radical   of   the   bile   is   the 
elTecti\e    agent.      This    reporter    is   of    opinion    that    the    amounts    usually 
employed  are   far  too  .small,    and   he  made  use  of  a   medium  containing 
an  amount  equal  to  that  present  in  undiluted  ox-bile,   about  9   per  cent. 
His  medium  consisted  of  10  grammes  lactose,  'with  no  grammes  bile-.solids 
obtained  by  simplv  eva[)orating  ox-bile  to  dryness  (or  the  sterilized  ox-bile 
itself  mav  be  used,  with  the  addition  of  lactose).     He  obtained  satisfac- 
tory and  concordant  results  in  the  examination  of  5,000  samples  of  water. 
This   is   somewhat   startling    when    it   is   considered    that   it   is   a   long   cry 
from  .5  per  cent,  to  9  per  cent.     Other  investigators  in  America,  Sawin, 
Weston  and  Tarbett,**  have  given  their  experiences  with  Jackson's  medium. 
Sawin  made  duplicate  analvses  of  1,063  samj^les  with  bile  lactose  medium 
and  Smith's  medium  (glucose  broth).      He  found  that  with  the  former  he 
obtained  2.73  per  cent,  and  4.73  per  cent,  anomalous  results,  when  i  c.c. 
and  10  c.c.  portions  of  samples  respectively  ;  but  the  latter  8.0  per  cent, 
and   13.75  per  cent,  under  the  same  conditions.     Anomalous  results  mean 
l)Ositive  reactions  in  smaller  portions  than  in  larger,  when  using  a  series, 
e.g.,   positive  in   i   c.c,   but  negative  in   10.        With  deep   well   and   lake 
water  ("  safe  "  waters)  he  found  that  both  media  gave,  on  an  average,  the 
same    percentages    of    positive   reactions ;    with    contaminated    waters    and 
sewage,  lactose  bile  gives  a  verv  much  higher  percentage.     He  concludes 
that  lactose  bile  is  a  rapid  and  practical  method  for  detecting  B.  Coli,  and 
for  general  routine  work  is  the  most  promising  so  far  advanced.     Weston 
and  Tarbett  made  similar  comparative  studies  with  63  samples  of  water  ; 
21    gave  no  reactions,    18  gave  gas  in  broth  media,   and  24  gave  gas  in 
glucose  broth,  but  not  with  lactose  bile.     From  the  18  lactose-bile  tubes 
five  typical  and  nine  atypical  (indol.   negative,  or  H  to  COs   ratio  other 
than  two  to  one)   B.    Coli  were  isolated.      The  remaining   four   Avere   B. 
Cloacae.     From  th^  t8  glucose  broth  tubes  five  typical  and  four  atvpical 
B.  Coli  were  secured,  the  remaining  tubes  giving  eight  B.  Cloacae  and  two 
streptococci.     From  the  24  tubes  not  fermenting  lactose  one  typical,  seven 
atvpical   B.   Coli,   and  two  B.   Cloacae  were  obtained.     The  authors  give 
the   results   without   comment,    and   thev   note   that   where  the  reaction    is 
positive  with  l)oth  media,  the  formation  of  gas  is  much  slower  wnth  lactose- 
bile  than  with  dextrose-broth. 

In  connexion  with  the  use  of  undiluted  ox-bile,  the  following  experi- 
ments carried  out  bv  mvself  might  be  of  interest. 

Experiment  i. 

To  test  the  growth  of  B.  Coli  in  ox-bile  with  and  without  lactose. 
11/10/07. — Prepared  the  following  media:  — 
'^.   Undiluted  ox-bile. 

^.   Undiluted  ox-l)ile,  with  i  per  cent,  lactose. 
Inoculated  tubes  of  broth  with — 

B.   Coli   (Esch). 

B.  Neapolitanus  (Emm). 
Incubated  at  37  deg.  C. 
12/10/08. — Slight  gas  in     ^  cultures. 
14/ 10/08. — Abundant  gas  in  ^  cultures  ;  slight  cloudiness  in  *  cultures. 

H  J.  Infectious  Diseases,  190V,  .Supplement  '.i,  p.  30. 
•*  Op.  Cit,  pp.  34-40. 
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Made  sub-cultures  of  ^  cultures  in  ^  media,  and  of  *  cultures  into 
nutrient  agar. 

15/10/07. — Slight  gas  in  ^  cultures;  good  growth  in  *  sub-cultures. 

16/10/07. — Abundant  gas  in     ^  sub-cultures. 

From  this  it  follows  that  B.  Coli  will  grow  readily  in  undiluted  ox- 
bile.  The  cultures  were  obtained  from  the  State  Board  of  Health's  stock, 
originally  received  from  Krai. 

Experiment  ii. 

22/10/07. — Comparison  between  growths  in  bile-lactose,  peptone--glu- 
•cose,  and  MacConkey's  bile-salt  peptone-glucose  media  of  B.  Coli. 

Broth  cultures  of  both  organisms  used  in  Experiment  i.  were  employed. 
■One  loopful  mixed  with  9  c.c.  of  sterile  tap  water,  and  from  this  decimal 
dilutions  (a,  b,  c,  d,  e,  f,  g,  infra)  were  made.  From  these  dilutions 
inoculations  of  i  c.c.  each  were  made  in  duplicate  into  the  following 
.media  :  — 

A.  Bile  lactose,   i   per  cent. 

B.  Glucose  (.5  per  cent.),  peptone  2  per  cent. 

C.  Gluco.se  (.5   per  cent.),   peptone  2   per  cent.  +  bile-salt  (.5  per 

cent.),    =  JSIacConkey's. 

Also  agar  plates  in  duplicate  were  inoculated  with  i  c.c.  of  each 
dilution. 

Incubated  at  37   deg.   C. 

The  number  of  organisms  counted  on  the  plates  affords  some  guide  to 
the  probable  approximate  numbers  in  the  corresponding  tubes  of  other 
media,  and  also  show  the  numerical  irregularities  that  take  place  in  a 
serial  dilution  of  this  character. 

(a)  B.    Coli.      (Escherich). 


Dilution. 

No.  of 
Organism-i 
on  Plates. 

Bile  Lactose 
Hours. 

Peptone  Glucose. 
Hours. 

MacConkey's 
Hours. 

• 

24. 

48. 

72. 

144. 

24. 

48. 

72. 

144. 

24. 

48. 

72. 

144. 

6         .. 

c 

d     .. 

e 

/       ..             .. 

<]       ■■ 

Uncountable 

1,330 

1,250 

175 

160 

9 

12 

1 

5 

0 

0 

, , 

5 
5 
10 
10 
5 
5 

10 
5 
40 
15 
40 
5 

10 
20 
70 
20 
80 
15 

•• 

;: 

tr 

40 
70 

50 
tr 
tr 
tr 

50 
80 
30 
70 
50 
60 
60 

50 
70 
60 
80 
70 
70 
70 

5 

80 
80 
30 
30 

'5 

80 
80 
50 
70 
tr 

•  • 

50 

70 

70 
50 
70 
70 

50 

76 

2!  IS 

TIk-  iuiiuIh  is  ivt\r  to  the  pficeiitajfe  of  gas  in  the   fermentation  tulie^ 
and  ma\   he  taken  as  some  indication  of  activity  t)f  growth. 
{d)    l'>.     \eai)olitanus.      (Kmmcricli). 


Xo.  of 
Organisms 

Bile  Lactose 

'      Pe 

ptoiu' 

(ilucose. 

MacConkey" 

i,. 

Dihitioii. 

Hours. 

Hours. 

Hours. 

on  I'liitcs. 

24. 

144. 

48. 

72. 

24. 

48. 

"■ 

144. 

24.  1  48. 

72.    144. 

h 

Uiu-omitable 

tr 

30 

70 

100 

60 

8(» 

8t) 

60 

30 

50 

50     40 

tr 

40 

80 

100 

60 

80 

80 

70 

30 

50 

50     40 

/• 

1,!)00 

tr 

80 

90 

100 

60 

80 

80 

(M) 

30 

60 

60     60 

1,700 

tr 

40 

90 

9t) 

60 

80 

80 

60 

30 

50      50     40 

d 

•220 

tr 

40 

80 

80 

.")()      80 

80 

60 

10  '  50  '  50      50 

240 

tr 

2.5 

80 

10(1 

40      70 

70 

50 

10 

40      40 

50 

t 

15 

tr 

40 

80 

80 

30      75 

75 

60 

10 

40      40 

40 

i(j 

tr 

80 

80 

60 

50  i  80 

80 

70 

20 

50 

50 

40 

/         .. 

2         ' 

IS 

40 

70 

20      70 

70 

50 

5 

60 

60 

60 

•.i 

5(»      70 

70 

50 

5 

50 

50 

60 

<J 

u 

10      70 

60 

4«» 

, , 

,   , 

,   , 

*i 

50 

80 

80 

50 

The  difference  in  the  growths  of  the  two  organisms  is  probabh  due 
to  inherent  properties  of  the  same;  but  despite  this,  the  results  of  the 
exj^eriments  are  parallel.  Bile-lacto.se  at  tirst  retards  growth,  the  maximum 
of  gas  not  being  observed  till  144  hours.  With  peptone-glucose  the 
maxima  of  gas  are  noted  in  48  hours  in  the  more  actively  growing  culture. 
The  growths  of  (b)  in  dilution  "  g."'  show  that  a  few  organisms  must  have 
been  carried  over.  It  evidently  took  very  few  to  start  a  \igorous  reaction 
with  this  medium.  MacConkey's  medium  gives  reaction  like  gluco.se- 
peptone  with  rather  less  gas  formation. 

From  these  experiments  it  is  obvious  that  undiluted  bile  has  no 
stimulating  action  in  B.  Coli.  On  the  contrary,  it  is  clearly  retarding. 
There  is  no  very  essential  difference  between  peptone-glucose  and 
MacConkev's.  except  that  the  bumer  ajjpears  somewhat  more  sensitive. 

Experiment   III. 

Effect  of  bile  on  plated  samples  of  water  and  sewage.  The  media 
employed  were:  — 

1.  Bile  solids,  120  grammes, 
Agar.    20  grammes, 
Water,    i    litre. 

2.  Nutrient  Agar. 

The  samples  used  were:  — 

A.  Cataract  w^ater  (from  an  upland  reservoir  exposed  to  consider- 

able  surface   contamination). 

B.  A  dilution   of  raw  sewage. 

I  CO.  of  the  water  and  .05  c.c.  of  the  sewage  dilution  were  plated. 
Two  series  of  plates  were  made  in  triplicate,  one  being  kept  at  room- 
temperature  and  the  other  incubated  at  37  degs.  C. 
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Room-temperature  Series. 

96  hours. 


Water. 

Sewage. 

Plate. 

X.  Agar. 

Bile  Agar. 

N.  Agar. 

Bile  Agar. 

1 
2 
3 

725 
670 
940 

850 

800 
740 

390 
330 
440 

90 

82 
60 

Average 

778 

797 

387 

1 1 

Xo  numerical  increase  was  observed  in  these  plates  after  the  above 
counts  were  made.  These  results  are  certainly  contrary  to  expectations. 
One  might  have  anticipated  that  with  the  water  sample — I  may  say  that 
this  water  usually  gave  a  reaction  for  coli  with  100  c.c,  and  .sometimes 
with  10  c.c. — the  counts  in  bile  medium  would  have  been  verv  much  less 
than  on  agar,  instead  of  being  practically  the  same  ;  and  also  that  with 
sewage  the  counts  would  have  approximated  each  other  on  the  two  media. 
We  find,  however,  that  very  manv  fewer  colonies  appear  on  the  bile 
medium  plates  with  the  sewage  sample. 


Inciihated   Scries. 


Plate. 


1 
2 

3 


Average 


Water. 

Sewage. 

N.  Agar. 

Bile  Agar. 

X.  Agar. 

j          Bile  Agar. 

48^. 

mh. 

lUh. 

48h. 

mh. 

144^. 

48A. 

96^. 

lUh. 

iSh. 

96/i. 

144^. 

67 
85 
59 

83 
93 
71 

100 
93* 
71* 

5 

7 
2 

27 
185 

75 

137 
250 
150 

230 
230 
205 

220 
220 
210 

220 
220 
210 

57 
75 
33 

67 

115 

45 

67 

115 

45 

70 

82 

88 

5 

96 

179 

i 

221 

217 

217 

55 

76 

76 

With  the  water  sample  there  is  delayed  growth  on  the  bile  agar  in 
48  hours,  somewhat  increased  in  96  hours,  and  practicallv  double  the 
number  of  colonies  in  six  days.  With  sewage,  the  initial  restrictive 
influence  of  the  bile  agar  is  not  so  marked  ;  but  we  again  observe  that 
very  many  fewer  colonies  develop  than  in  nutrient  agar,  and  also  the 
absolute  number  in  bile  agar  in  this  series  is  practicallv  the  same  as  the 
average  number  growing  in  the  same  medium  at  room  temperature,  viz., 
76  <ind   77- 


*  Count  ol)seure<l  In   s|iri'ading  ^Towths  ;  96  hours'  count  recorded. 
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This  experience  is  altogether  contrary  to  that  of  Jackson,  who.  in 
1906,  published  the  following  to  illustrate  the  selectivv  action  of  bile 
salts :  — 


JUcj-u 


Bacteria 

per  c.c. 

Mtiiia. 

Uncon- 

* 

taiuiuated 

Contaminated 

Suspension 

Suspension 

Well 

Pond 

of 

of     . 

Water. 

Water. 

Fsece.s. 

Faeces. 

Gelatine,  20°       . . 

920 

2,700 

350,000 

900,000 

Agar.  37° 

25 

170 

450,000- 

900,000 

Bile-agar,  37°*    . . 

14 

43 

300,000 

900,0(M) 

Lactose  Bile-agar,  37°*     . . 

0 

25 

250,000 

675,000 

Lactose  Bile- Agar,  37°*    . . 

0 

17 

250,000 

600,000 

Bile-agar,  37°     . . 

0 

16 

60,000 

900,0f)0 

Experiment  TV. 

To  test  action  of  bile  on  some  common  saprophytes  from  water. 

The  medium  used  w'as  the  bile-agar  described  in  Experiment  Til. 
Slopes  were  made  and  inoculated  w"ith  the  following  growths  selected 
haphazard  from  a  number  of  pure  cultures  in  stock  isolated  from  water 
a  few  months  previously.      Incubation  was  at  room  temperature. 


stock  No. 


583d 
583e 
585g 
600D 
599  b 
585b 
594a 
598d 
590f 
587  E 
589f 
590b 
.586b 
588c 


Nature  of  Organism. 


Chroinogenic  Coccus 
Non-chroinogenic  Coccus 


-  B.  Proteus 

B.  Subtilis       . . 

B.  Fluorescens  Liquefaciens 

(Unnamed  organism,  very  common  in  Sydney  water.  Small 
actively  motile  bacillus,  non-sporing,  non-liquefying,  non- 
indol  producing,  acidifying  milk  without  clot,  forming  acid 
in  glucose  (and  slight  gas  at  20°  C),  saccharose  and  some- 
times lactose,  and  giving  a  brilliant  yellow  fiiiorescenee  in 
neutral  red  brntli 


Grow-th  in 

Bile 

Agar. 


Good 
Good 
Good 
j  Good 
-  Good 
(Good 
Slight 
Very  free 
Very  free 

Good 

Good 

Good 

Good 

Good 


The  onlv  organism  of  this  series  in  anv  wav  restrained  by  the  bile 
was  B.  Subtilis.     All  the  others  grew  as  freely  as  in  nutrient  agar. 

The  present  day  system  as  regards  bile-salt  is  confusing.  On  the  one  hand 
MacConkey  attributes  restraining  influences  to  a  .5  per  cent,  .solution  of 
.sodium    taurocholate,    and    finds    the    other    constituents    of    bile,    if    not 


♦  Bile  diluted  1.1. 
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altogether  useless,  still  of  much  less  virtue.  Houston  follows  this  practice 
with  apparently  concordant  and  satisfactory  results.  (I  do  not  know 
whether  he  uses  the  chemically  pure  salt,  or  the  commercial  article.  Evret 
gives  the  latter  as  an  ingredient  in  MacConkey's  medium.  I  have  found 
that  a  sample  supplied  as  pure  sodium  salt  contains  about  50  per  cent, 
of  the  taurocholate,  basing  the  estimation  on  the  amount  of  sulphur 
present).  JacksonJ  finds  that  the  acid  radical  is  the  essential  inhibitive 
agent,  and  that  by  using  undiluted  ox-bile  containing  about  9  per  cent,  of 
bile-salts  he  obtains  satisfactory  results.  The  experiments  given  above  do 
not  demonstrate  that  even  undiluted  ox-bile  possesses  any  more  retarding 
influences  on  ordinary  saprophytes  than  on  B.  Coli.  It  certainly  does  not 
act  as  a  stimulant  to  the  latter.  Does  not  all  this  show  that  bile-salts  is 
only  a  passing  fashion  of  the  day  ?  America  adopts  standard  methods 
without  it.  England  regards  it  as  a  sine  qua  non.  One  cannot  help  being 
forced  to  the  conclusion  that  bile-salt  is  very  much  overrated  in  some 
quarters,  as  an  essential  agent  in  the  preliminary  tests  for  B.  Coli;  but 
beyond  this  it  appears  very  doubtful  if  it  is  even  useful  ;  and,  if  it  be  not 
useful,  it  becomes  redundant,  and,  therefore,  useless. 

If  bile-salt,  then,  be  not  the  essential  in  these  tests,  what  is?  The 
other  factors  requiring  consideration  are  (i)  incubation  at  37  degrees  or 
higher,  and  (2)  the  presence  of  the  carbo-hydrate.  The  first  cannot  be 
the  determinant  in  the  isolation  of  B.  Coli,  because  many  other  organisms 
will  grow  at  this  temperature;  but  the  question  of  the  carbo-hydrate 
merits  attention.  When  we  reflect  that  in  England  bile-salt  (.5  per  cent.) 
glucose-peptone,  in  America  glucose-broth  (A.C.  and  Smith)  and  bile- 
lactose  (Jackson)  are  advocated,  and  used  extensively  and  satisfactorily 
in  this  test,  it  is  only  natural  that  some  factor  common  to  all  three 
processes  would  be  looked  to  a.s  the  essential,  and  the  only  connexion 
between  these  methods  is  the  use  of  carbo-hydrates,  glucose  in  two,  and 
lactose  in  one  instance.  In  what  way  could  the  presence  of  one  or  other 
of  these  compounds  influence  the  result?  Possibly  in  this  direction^ — -B. 
Coli  produces  in  these  sugars  a  considerable  amount  of  acid.  Horrocks§ 
states  that  in  litmus  whey  acid  produced  in  a  week  is  equivalent  to  from 

20  to  40  per  cent,  of  ^u  alkali.  Now,  this  degree  of  acidity  is  quire 
sufficient  to  absolutely  prohibit  the  growth  of  nearly  all  ordinary  sapro- 
phytes. A  series  of  tests  was  made  to  show  the  amount  of  acid  produced 
by  three  coli  organisms  when  grown  for  24  hours  at  37  degs.  C.  in  glucose 
and  lactose  peptone  solution  containing  from  i  per  cent,  to  3  per  cent,  of 
the  sugars  and  2  per  cent,  of  peptone. 

The  organisms  used  were  (i)  B.  Coli  from  J.  I. P.M.,  (2)  No.  491,  and 
(3)  No.  578,  the  two  latter  having  been  recently  isolated  from  water.     The 


t  Bacteriological  Technique,  p  169 

%  Loc.  cit. 

§  Bacteriology  of  Wafer. 
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iiiiiial  aciditv  d   the  media  was  4  i)er  cent.     The  titrations  were  carried 
out  in  the  c»ld,  using     j^  alkali  and  phenolphthalein  as  an  indicator. 


Glucose. 

Lactose. 

Siitfur  {'*o). 

UrgauUm. 

Initial. 

Increase. 

Total. 

Initial. 

Increase. 

Total. 

1 

1 

4 

17 

21 

4 

13 

17 

.) 

4 

2-2.5 

26.5 

4 

17 

21 

3 

4 

21.5 

25.5 

4 

18.5 

22.5 

2 

1 

4 

15.5 

19.5 

4 

18 

22 

•) 

4 

22.0 

26.0 

4 

17.5 

21.5 

3 

4 

13.0 

17.0 

4 

18.5 

22.5 

3 

1 

4 

17.5 

21.5 

4 

15.5 

19.5 

■) 

4 

23.5 

27.5 

4 

18.5 

22.5 

3 

4 

23.5 

27.5 

4 

19.5 

23.5 

N 
The  figures  refer  to  percentage  of  —  acid. 

10 

The  percentage  of  sugar  in  the  media  did  not  have  any  very  striking 
effect  in  increasing  the  total  acidity.  More  acid  was  produced  in  glucose 
than  in  lactose,  and  the  organisms  show  a  fairly  constant  relationship  in 
their  acid-producing  properties,  the  only  marked  irregularity  occurring 
with  No.  3  organism  on  2  per  cent,  gluco.se.  This  is  probably  accidental. 
The  total  aciditv  at  the  end  of  24  hours  is  sufficient  to  prevent  the  growth 
of  nearly  all  saprophytes.  In  fact,  it  is  almost  the  same  as  that  of 
unneutralized  beef  infusion,  and  it  is  needless  to  sav  that  no  one  would 
expect  much  growth  if  thev  used  a  nutrient  medium  made  up  with  such. 
I  ha\-e  no  evidence  to  show  how  much  sooner  than  24  hours  this  degree  of 
acidity  is  reached  ;  but,  even  if  it  takes  all  this  length  of  time,  it  must 
be  obvious  that  that  acid  is  being  generated  in  the  meantime,  and  would 
exert  some  proportional  restraining  influence,  and  that  the  growth  of 
B.  Coli  is  probably  encouraged  by  the  presence  of  a  food-stuff  it  can 
feast  on. 

In  concluding  what  T  have  to  say  on  this  puint,  I  might  add  that 
the  choice  between  glucose  and  lactose  in  the  preliminary  test  for  B.  Coli 
appears  to  be  a  matter  to  be  decided  according  to  local  conditions.  Glu- 
cose would  be  given  the  first  call,  on  account  of  the  greater  amount  of 
acid  produced,  and  this  is  probablv  the  reason  that  it  has  found  more 
favour  than  the  other.  Despite  the  apparentlv  firm  hold  that  bile-salt 
now  has,  I  believe  it  will  die  a  natural  death  within  the  next  few  vears  ; 
and  I  further  think  that  it  would  be  more  rational  to  use  a  sugar  medium 
acidified  to,  sav,  about  +  10,  with  an  organic  acid  such  as  lactic.  This 
would  not  interfere  with  B  Coli,  but  would  likelv  reduce  the  time  taken 
in  the  establishment  of  a  higher  degree  of  aciditv.  and  prevent  the  pos- 
sibility of  the  early  growth  of  some  more  hardy  form  of  organi.sm. 

Isolation  of  B.   Typhosus. 
This  is   not  called    for    in    routine   examination   of   water.        Wilson|I 
gives  the  following  as  the  principal  methods  used  or  suggested   for  this 
ynirpose:  — 

(i)  Filtration  and  concentration  through  bacterial  filter. 

II  Jmirtial  of  Utjgiene,  1SK)5,  Vol.  5,  p.  429. 
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(2)  Chemical   precipitation. 

(a)  Vallet-Schiider  method. 

Sodium  hyposulphite  and  lead  nitrate. 

(b)  Picker's  method. 

Soda  solution  and  ferrous  sulphate, 
(t)  Alum  method. 
Potash  alum. 

(3)  Serum  af|,p;lutination. 

(4)  Enrichment   methods. 

Caffein. 

(5)  Cambier's   process. 

Interior  of  Chamberlain  filter-candle  filled  with  peptone 
solution  and  inoculated  with  water  under  examina- 
tion. B.  Typhosus  said  to  grow  through  walls  of 
candle  before  others. 

(6)  Solid   media. 

{a)  Gelatine.     (Eisner's.   &c.). 

(b)  Bile- salt  agar.     (MacConkey). 

(c)  Alkaline  glucose  agar.     (H  or  rocks). 

(d)  Neutral  lactose  agar. 

(e)  Drigalski-Conradi  medium. 
(/)  Endo's  medium. 

Loeffler^  has  recommended  the  use  of  malachite  green  (Hochst  120) 
with  solid  media,  and  this  has  been  largeK  experimented  with  bv 
Houston.**  Discrepant  results  \vere  leported  with  fluid  media,  but  more 
satisfactory  with  solid.  Various  substances  in  which  no  acids  were  pro- 
duced by  B.  Typhosus  were  tried,  and  finally  a  combination  of  saccharose 
2.5  per  cent.,  dulcite  2.-^  per  cent.,  salicin  2.5  per  cent.,  lactose  2.5  per  cent., 
peptone  2  per  cent.,  bile-salt  .5  per  cent.,  neutral  red  agar  2  per  cent., 
with  malachite  green  in  the  proportion  of  i  in  10.000,  was  evolved. 
Microbes  capable  of  acting  with  sugars,  &c. ,  produce  blue-black  colonies; 
but  typhoid  colonies  remain  colourless.  Other  microbes,  e.g.,  fluorescent 
and  chromogenic,  grow  as  well,  or  better,  than  B.  Tvphosus  in  this 
medium;  but  still  Houston  regards  the  process  as  useful.  B.  Coli  is 
distinctly  kept  in  check  bv  it. 

Colourless  colonies  in  this  medium  are  submitted  to  the  following 
cultural   tests:  — 

1.  Pro.skauer's    and    Capaldi's    Xo.    2. 

2.  Lactose,  dulcite,  salicin,  and  saccharose  {oi  each  2.5  per  cent.), 

litmus  peptone  (2  per  cent.)  solution. 

3.  Proskauer   and   Capaldi's   Xo.    i,   modified   bv   addition  of   glu- 

cose, maltose,  lasvalose,  galactose,  and  mannite. 

4.  Xeutral  red  gluco.se  peptone. 

5.  Peptone  water. 

6.  Gelatine  media,  containing  separatelv — 

(a)  Galactose. 

(h)  Glucose. 

(«^)  Lsevalose. 

id)  Maltose. 

(e)  Mannite. 
If    these    tests    indicate    the    presence    of    a    bacillus    resembling    B. 
Typhosus,   they   must   be   followed   bv   others,    such    as    agglutination   test, 
Pfeiffer's  test,  litmus  milk  test,  potato  test,  microscopical  characters.   &:c. 

t  O.  Med.:  Woch.  XXXII.  y.  2£6. 
**  June  Report,  1907,  p.  4'. 
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Study   of   Species   isolated   from   Water. 

Ill  no  aspect  of  water  bacteriology  is  there  more  confusion  tiian  in  this. 
Unless  an  organism  possesses  some  very  marked  and  obvious  cultural  or 
morphological  character,  it  is  almost  impossible  to  identify  it  with  pub- 
lished (lescriiitions,  if  there  be  any.  Take  even  such  a  common  organism 
as  H.  proteus  vulgaris.  We  tind  it  described  sr)metimes  as  having  en- 
dospores,  sometimes  as  Inking  non-sporing,  staining  by  gram,  and  not 
staining  by  gram,  forming  and  not  forming  gas  in  glucose.  If  writers 
cannot  agree  as  to  the  main  characters  of  the  common  organism  of  putre- 
faction, what  concordance  can  we  hope  for  when  less  studied  organisms 
are  described  ?  There  is  no  difficulty  in  isolating  from  water  very  many 
organisms.  Their  characters  can  be  carefulK  studied  and  minutely  de- 
scribed; but  the  real  tlifficultv  arises  when  one  endeavours  to  make  com- 
parisons with  {published  descriptions  by  other  workers.  Chester,  in  his 
Determinative  Bacteriology,  has  endea\oured  to  smooth  the  way  of  the 
seeker ;  but,  unfortunately,  owing  mainly  to  lack  of  uniformitv  in  hi.s 
descriptions,  very  little  assistance  is  afforded.  The  real  reasons  for  this 
situation  lie  in  the  fact  that  investigators  strike  out  for  themselves  indi- 
vidually, and  have  no  common  scheme  of  tests,  methods,  or  description 
It  is  needless  to  labour  this  point,  but  a  most  interesting  and  original 
inquiry  made  by  the  A.C.  illustrates  it  better  than  could  be  done  in  manv 
pages,  and  may  be  quoted. 

Two  cultures,  A  and  B,  organisms  isolated  from  Brooklvn  water 
supply,  -were  sent  out  to  a  number  of  bacteriologists.  Sixteen  worked  out 
the  cultures  in  detail.  Two  years  later  two  other  organisms,  C  and  D, 
were  again  sent  round,  with  a  request  that  the  methods  recommended  bv 
the  Committee  be  employed.  Eleven  reports  were  received.  The  princioal 
differences  are  tabulated  below.  I  have  omitted  the  points  of  agreement 
as  not  being  material  to  my  argument.  It  will  be  noted  that  when  the 
standard  methods  were  followed  {i.e.,  with  C  and  D)  the  divergence  in 
descriptions  was  much  less  marked  than  in  the  cases  of  A  and  B.  This 
table  speaks  volumes ;  and  I  very  much  doubt  if  one  of  the  workers  would 
have  recognised  the  organism  he  was  investigating  from  the  description 
given  by  any  of  the  others,  especially  with  regard  to  A  and  B.  What 
hope  is  there,  then,  of  any  one  identifying  water  organisms  from  pub- 
lished descriptions? 


• 

Cultures. 

Reaction. 

A. 

B. 

c. 

D. 

+ 

+ 



+ 
1 

6 

-+- 
9 

- 

Gram's  Stain 

1 

Liquefaction  of  gelatine 

.    , 

,   , 

2 

13 

,  , 

.   , 

,   , 

Chromogencsis 

.f) 

5 

1 

11 

,  , 

,   , 

,   , 

,   . 

Flouresence 

1 

10 

1 

12 

2 

8 

ALilk— 

roagulatiou     .  . 

5 

18 

12 

3 

1 

8 

Alkalinity 

3 

6 

2 

9 

Casein  Liq. 

3 

8 

,   , 

,   . 

1 

8 

8 

3 

Dextrose — Gas 

4 

11 

14 

Lactose — Gas 

1 

7 

2 

Nitrates  reduced    . . 

6 

3 

9 

Indol 

4 

9 

2 

11 

4 

6 

3 

8 

Growth  at  37°  C.  . . 

10 

3 
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The  A.C.  lay  down  standard  tests  to  be  employed,  for  an  account  of 
■which  reference  should  be  made  to  the  original  report. 

When  one  deals  with  a  large  number  of  cultures  it  will  be  found  of 
great  service  to  have  a  number  of  cards  printed,  as  shown  below,  which, 
when  filled  in,  can  be  analyzed  in  groups  or  combinations  as  desired.  The 
grouping  given  by  Jordanff  is  useful. 

No.  Date  Group 

Source 

Shape  and  Size 

Motility  Grains 

Spores 

Chromogenesis 

Fluorescence 

Liquefaction  of  (a)  Gelatine 

(b)  Serum  (c)  Casein 

Litmus  Milk 
Colony 
Agar  Slope 

Glucose 

Lactose 

Saccharose 

Mannite 

Dulcite 

Peptone  Water 

Potato  (acid) 


TRYPANOSOMIASIS  AND  OTHER  DISEASES  IN  CAMELS, 
WITH  EXPERIMENTS  IN  CONNECTION  WITH  THE 
FORMER. 

J.  Burton  Cleland,  M.D.,  Ch.M.  (Syd.),  Government  Bacteriologist 
and  Pathologist,  Western  Australia. 

The  animals,  the  subject  of  this  paper,  to  the  number  of  500,  were  im- 
ported by  an  indtvidual  in  1907,  into  the  northern  part  of  Western  Aus- 
tralia, and  came  from  the  neighbourhood  of  Karachi,  in  India.  A  veter- 
inary certificate,  stating  that  they  had  been  in,spected  in  India,  and  were 
free  from  disease,  is  said  to  have  accompanied  them.  India  being  a  country 
v.'here  trypanosomiasis  is  common,  not  only  in  horses,  but  in  camels,  it 
was  considered  advisable,  notwithstanding  their  clean  bill  of  health,  to 
ascertain  whether  any  blood  parasites  were  present.  Dr.  Burton,  then 
of  Port  Hedland,  was  asked  to  visit  the  place  where  the  camels  were  quaran- 
tined 60  miles  away,  and  take  a  blood  smear  from  each  camel,  and  forward 
these  slides  to  me  for  examination.  After  staining  with  Leishman,  these 
were  systematically  looked  through,  and,  after  examining  50  or  60  w-ith 
negative  results,  two  slides  were  found  in  rapid  succession  containing 
trypandsomes.        Unfortunately,    there   were  no  means  of   identifying  the 
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camels  infected  bv  these  tr\  p.uiosomes,  and  further,  it  wiis  realized  that 
mere  blcxxl  slides  were  not  sufficient  to  enable  one  to  state  positively  tliat 
.in\  particular  camel  in  whose  blcKi<l  trypanosomes  could  not  Ije  seen  was 
free  from  the  disease.  Accordinglx ,  I  was  despatched  to  an  inaccessible 
and  l>.incn  part  in  the  JO  deg.  of  S.  latitude,  60  miles  from  Port  Hed- 
land.  accompanied  1>\-  Mr.  Giles.  F.E.S.,  as  entomologist  and  as.sistant  to 
asc-ertain  if  the  trv[)an(>s(inies  were  those  of  surra  or  some  allied  disease, 
and  if  they  were  transmittable  to  horses,  &c.,  and,  if  so,  to  set  in  motion 
a  systematic  method  for  detecting  the  diseased  animals,  so  that  they  might 
be  destroyed. 

On  arriving  at  the  camel  cam[).  we  at  once  set  to  work  to  tind  by  means 
of  blood  slides,  an  infected  camel.  After  some  fruitless  search  through 
30  slides,  one  was  at  last  detected  (camel  1 1),  and  its  blood  inoculated  into 
a  dog.  This  animal  showed  trypanosomes  on  the  twelfth  day.  Further 
later  experiments  showed  tliat  the  trypanosomes  could  be  inoculated  also 
into  horses,  guinea-pigs,  and  rats,  producing  in  these  animals  feverish 
attacks,  and  graduallv  signs  of  ill-health.  Death,  howevei,  was  post]:)oned 
to  a  Considerably  later  period  that  is  usually  the  case  with  horse  surra, 
the  first  dog  to  die  taking  three  and  a  half  months.  Xaturnlly,  the  horses 
could  not  be  allowed  to  \We  long  enough  to  die  naturally  from  the  disease 
on  account  of  the  danger  from  them.  The  trypanosomes.  hoAve\'er,  corre- 
sponded generally  with  those  of  T.  E\ansi  (surra),  and  were  undoubtedly 
pathogenic  to  horses  and  dogs.  All  the  camels,  therefore,  had  to  be 
svstematicallv  examined,  and  the  trypanosnme  ones  weeded  out.  We 
carried  out  this  Aveeding  as  follows  : — Blood  slides  were  taken  from  all  the 
camels  as  follows  : — 

First  blood  examination,  479  camels,   3  with  trypanosomes. 
Second  blood  examination,  355  camels,  4  with  trypanosomes. 
Third  blood  examination.  70  camels,  o  with  trypanosomes. 
Accompan\ing  the  second  and  third  of  these,   inoculations  into  dogs,   and 
.sometimes  into  horses,  was  undertaken.     Unfortunately,  both  w^ere  scarce, 
and  it  took  a  long  time  for  them  to  reach  the  camp  from  Perth.     We  fell 
back,    therefore,  for  econom\'s    sake,  on   the    following    method  : — 

A  group  of  ten  camels,  sometimes  less,  sometimes  a  few  more,  was 
taken  ;  the  blood  from  each  collected  in  citrate  solution,  and  the  mixture 
in  several  svringefulls.  as  the  blood  was  taken,  injected  subcutaneously  into 
one  dog.  If  this  dog  did  not  develop  trypanosomiasis,  the  camels  were 
supposed  to  be  clean,  but  as  an  extra  precaution,  a  second  test  of  the  group 
was  made  later  into  another  dog.  If  the  dog  showed  trypanosomes.  we 
knew  that  one  infectefl  animial  at  least  was  present  in  this  mob,  and  he 
had  to  l:>e  detected  b\  blood  slides,  temperature-taking,  or  even,  if  neces- 
sarv,  individual  inoculations  into  dogs,  after  which  the  remaining  camels 
were  re- tested. 

T  underto<-)k  ]iersonallv  the  inofmlations  from  137  camels,  detecting 
therebv  three  further  trypanosome  camels.  Mr.  Giles  and  Mr.  Weir,  the 
Chief  Inspector  of  Stock,  then  continued  the  work",  foilTowing  the  scheme 
outlined  bv  me  and  brought  it  to  a  successful  conclusion. 

The  following  account  of  the  disease  as  shown  by  different  auimals 
is  followed  bv  details  of  each  infected  camel,  and  of  the  animals  inoculated 
from  it. 

The  Spontaneous  Disease  as  "Nf.ANiFESTED  in  Camels. 
Of  the  animals  that  came  under  my  observation,  some  showed  no  signs 
of  sickness  and  seemed  in  good  condition,  though  not  prime  ;  others  were 
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distinctly  poor,  and  those  accustomed  to  camels  did  not  hesitate  to  pro- 
nounce them  sick.  During  the  fe\-erish  attacks  the  animals  were  more  in- 
clined to  lie  down  and  ate  less.  There  were  no  distinctive  signs  of 
disease,  save  perhaps  in  some  cases  a  slight  muco-purulent  discharge  from 
the  corners  of  the  eyes.  After  taking  the  temperatures  of  a  large  number 
of  camels,  a  diurnal  range  of  about  5  deg.  F.  was  found  to  exist.  For 
instance,  at  7  a.m.,  temps,  of  94  and  95  deg.  were  often  found.  As  the 
day  wore  on  these  rose,  and  in  the  evening  the  aA'erage  la\"  between  99 
and  loi  deg.  (In  the  detailed  account  of  the  infected  animals,  this  point 
had  not  then  been  noticed,  and  as  no  note  had  been  made  of  the  hour 
when  the  T.  was  taken,  the  records  are  not  of  much  ser\ice  in  some  cases). 
At  7  a.m.,  for  instance,  the  T.  of  one  camel  (Xo.  95)  was  99.4  deg,  while 
several  others  were  94.2  to  96.1  deg.  This  indicated  fever,  and  in  the 
evening  the  T.  was  found  to  be  104  deg. 

The  highest  T.  reached  in  a  trypanosome  camel  was  107.3  ^*^b-  Strange 
to  say,  no  trypanosomes  were  seen  at  this  time.  The  T.  of  another  camel 
rose  to  105. 1  deg-  when  trypanosomes  were  numerous.  As  a  rule,  trvpano- 
somes  could  always  be  found  when  the  T.  showed  a  distinct  rise.  On  the 
other  hand,  they  were  not  infrequentlv  found  when  the  T.  did  not  show  a 
rise  either  on  the  dav  of  the  examination  or  on  a  day  or  so  on  either  side. 
Usually,  the  trypanosomes  became  numerous  as  the  T.  rose  on  successive 
days,  and  as  it  fell  rapidly  disappeared.  Intervals  when  trypanosomes 
were  absent  varied  from  ten  to  twehe  da}'s. 

The  posi  mortem  findings  which  might  be  attributable  to  surra  were  not 
marked.  The  spleen  showed  usually  slight  enlargement  and  softness,  the 
stomach  showed  no  ulcerations,  the  intestines  sometimes  showed  some  con- 
gestion, and  in  one  case  the  mesenteric  glands  showed  decided  enlarge- 
ment and  congestion ;  the  blood  in  the  internal  jugular  veins  clotted  almost 
immediately  ;  the  bone  marrow,  in  the  nnly  case  examined,  was  yellow, 
but  slightlv  blood-stained,  and  was  not  foetal. 

In  those  animals  which  were  killed  during  the  period  when  trypano- 
somes could  not  be  found  in  the  peripheral  circulation,  blood  films  made 
from  the  liver,  spleen,  i.  glands,  &c.,  likewise  showed  absence  of  para- 
sites. In  the  one  killed  when  they  were  numerous  in  the  peripheral  circu- 
lation, the  parasites  were  found  in  abundance  in  the  bone  marrow  and 
viscera,  except  in  the  spleen  where  they  were  strikingly  absent. 


The  Inoculated  Disease  as  Manifested  in  Horses. 

The  incubation  period  after  the  inoculation  of  virulent  blood  varied 
from  six  to  sixteen  days.  The  shorter  incubation  period  occurred 
after  injecting  6  c.c.  of  camel  blood  swarming  with  trypano.somes.  In  the 
longest,  that  of  sixteen  days,  the  parasites  were  first  found  on  this  day, 
though,  as  a  high  rise  of  T.  octurred  on  the  eleventh  day.  it  is  possible 
that  they  were  then  present  in  the  i^eripheral  circulation  but  were  oxer- 
looked.  An  incubation  period  of  eleven  days  occurred  in  the  case  of  a 
horse  inoculated  with  about  .5  c.c.  blood  from  each  of  fourteen  camels,  in 
the  blood  of  none  of  which  could  parasites  be  detected  at  the  time  of  the 
inoculation.  As  only  one  infected  camel  was  found  in  this  batch,  we  can 
infer  that  even  so  small  a  quantitv  as  .5  c.c.  of  infected  blood  taken  dur- 
ing an  interval  when  trypanosomes  were  absent,  can  develop  the  disease  in 
horses  after  the  incubation  period  of  about  a   fortnight. 

As  the  hor.se,  in  view  of  the  dissemination  of  the  disease  by  biting  flies, 
was  a  dangerous  animal  to  experiment  with  in  virgin  country,  the  horses 
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lo  whicli  the  disease  was  transmilted  were  destroyed  before  the  more  pro- 
riounceil  siyis  and  symptoms  of  surra  had  presented  th<-mselves.  Horses 
in  the  X.W.  are  expensive  items,  and  as  the  only  point  we  wished  to 
settle  was  the  commlinieability  of  the  disease  to  them,  rather  than  a  com- 
Iilete  clinical  study  of  the  disease  till  death  ensues,  the  horses  used  were 
such  as  could  be  bought  cheai>ly,  and  were  practically  unfit  for  other  ])ur- 
poses  of  work,  being  mostly  "  pensioned,"  or  poor  in  condition.  The 
experiments  proved  conclusixelv  the  transmissibility  of  the  infection  to 
horses  with  recurring  attacks  of  high  pxrexia  separatetl  by  apyretic  in- 
tervals. 

The  following  points  were  noted.  The  first  s\mpt(im  minifested  was 
usuallv  a  decided  rise  in  T.  duriuL;  which  the  blood  showed  at  first  few 
trvpanost>mes,  and  in  a  dav  or  so,  many.  Occasionally  stray  trypanosomes 
appeared  l)efore  the  rise  of  T.  Th<.'  pyrexia  lasted  in  the  first  period. 
from  two  to  four  days,  and  with  its  fall  the  parasites  disappeared.  After 
intervals  of  a  few  days  to  a  Aveek  or  more  during  which  the  T.  remained 
low  and  tr\  panosomes  could  not  be  detected,  further  periods  in  which 
fever  and  parasites  were  present,  supervened,  ajid  these  seemed  to  become 
closer  approximated  and  longer. 

Other  signs  had  little  time  to  manifest  themselves,  and  were  masked 
bv  the  jx)or  condition  of  the  animals.  An  oedemiiious  swelling  of  the 
sheath  was  seen  but  cannot  be,  at  least  entirely,  attributed  to  surra,  as 
other  horses  which  had  just  arrived  also  showed  it.  It  was  probably  due 
either  to  poorness  and  semi-starvation  from  feeding  on  spinifex-countr\ , 
or  to  the  bites  of  flies.  The  same  remarks  apply  to  slight  muco-purulent 
discharges  from  the  eyes,  and,  to  some  extent,  to  a  himched-up  appear- 
ance frer^uently  shown.  Emaciation  must  be  attributed  to  the  combined 
effects  of  the  disease  and  the  conditions  of  the  country.  During  the 
attacks  of  severe  pyrexia,  the  aggravation  of  these  symptoms,  the  listless- 
ness,  the  staring  coat,  and  the  depressed  appearance  were  attributable 
more  directly  to  the  infection. 

Definite  and  pathognomonic  fost  mortem  findings  had  likewise  little  time 
to  develop.  Emaciation  was  pronounced,  and  there  was  a  varxing  slight 
jaundiced  tint.  OEdematous  fatty  tissue  wes  seen  in  places.  The  spleen 
was  doubtfullv  a  little  large.  Occasional  slight  ulcerations  near  the  jivlorus 
were  probablv  attributable  to  worms.  The  bone  marrow  of  the  femur  was 
reddi.sh. 

The  Inoculated  Disease  as  Manifested  in  Dogs. 

Small  quantities,  even  .5  c.c.  of  infective  blood,  in  which  trypanosomes 
could  not  be  seen,  were  successful  in  transmitting  the  di-sease.  The  in- 
cubation period  varied  from  nine  days  to  alx>ut  fourteen.  FeA-er  usually 
preceded  bv  a  da\  the  appearance  of  the  parasites.  The  highest  T. 
reached  was  105.8  deg.  As  in  the  horses,  periods  of  fever  with  trypano- 
somes in  the  peripheral  blood  alternated  with  apyretic  intervals  when  they 
were   absent. 

The  first  dog  to  die  was  inoculated  on  August  7th,  and  died  on  No\em- 
ber  2ist — a  period  of  three  and  a  half  months,  which  is  decidedly  longer 
than  is  usuallv  the  case  in  horse  surra.  Towards  the  end,  the  dog  became 
gradually  weaker  and  weaker,  oedematous  swellings  appeared,  and  paresis 
just  before  death.  The  spleen  was  much  enlarged,  and  the  organs  were 
jaundiced.  Another  dog,  inoculated  on  August  9th,  first  began  to  show- 
signs  of  disease  beyond  pyrexia  in  October.  Definite  paretic  symptoms 
were  present  at  times,  and  it  became  verv  low  in  condition  and  mopev. 
Qi)dema  appeared  at  the  end  of  November. 
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The  Inoculated  Disease  as  Manifested  in  Guinea-pigs. 

The  disease  was  transmitted  to  two  of  these  animals,  the  parasites  being 
found  on  the  15th  and  19th  days  respectively.  No  particular  symptoms 
were  noted  in  these  cases.  Three  other  guinea-pigs  were  inoculated  from 
trypanosome  camels.  In  two,  no  apparent  effect  was  produced ;  in  the 
other,  though  trypanosomes  were  never  seen  in  its  blood,  it  gradually  sank 
and  died  in  about  six  weeks  with  oedema,  jaundice,  ulcerated  intestines, 
and  a  large  soft  spleen.  This  case  is  very  interesting,  as  doubtless  in- 
fection resulted,  and  the  parasite  was  probably  present  in  some  very 
minute  form. 

The  Inoculated  Disease  as  Manifested  in  Common  Rats  (Mus 

Alexandrinus). 
Of    four    rats    inoculated    with    blood    from     camels  known  to  harbour 
trypanosomes,   in  only  one  was  the  disease  transmitted,    the  parasites  ap- 
pearing in  fifteen  days. 

Experiments  with  Camels  Showing  Absence  of  Trypanosomes  in 

Blood  Films. 

The  blood  for  these  experiments  was  obtained  by  making  an  incision 
into  the  end  of  the  tail  (with  aseptic  precautions),  collecting  it  in  sodium 
citrate  dissolved  in  normal  saline  solution  and  injecting  the  mixture  into 
the  subcutaneous  tissue.  The  amount  of  blood  obtained  ^•aried  from  eight 
drops  to  about  5  c.  c. 

Experiment  Xo.    i. — Dog,  Pug. 
August  2nd.        Blood  from  camels  3,   36,   74,    103.      Xo    trypanosomes 
were  seen  in  ten  examinations  between  August  2nd  and  30th.     The  dog's 
temperature,  however,  reached  102  on  the  tenth  day. 

Experiment  2. — Guinea-pig. 
August  5th.     Blood  from  camels  8,    16,   30,   49.     The  blood  was  ex- 
amined on  August   i2tb  and   i6th   with  negative  results,   and  the  animal 
was  found  dead,  apparently  from  extraneous  causes,  on  the  i8th. 

Experiment  3. — Guinea-pig. 
August   14th. — Blood  from  camels   228,   297.    462.      Xo  trypanosomes 
were  seen  on  six  occasions  between  August  20th  and  September  3rd. 

Experiment  4. — Guinea-pig. 
August  17th.     Blood  from  camels  358,    365,   424.     Xo  trypanosomes 
were  seen  on  fixe  occasions  between  August  23rd  and  September  3r3. 

Experiment  5. — Rat  No.  5. 

.     August  19th.     Blood  from  camels  28,  45,  466.     X'o  trypanosomes  were 
seen  on  various  occasions  between  August   26th  and  October. 

Examination  of  Parasitic  Insects,  &c.,  from  the  Trypanosome — 

Infected  Camels. 
Hippobosca  Camelina  {The  Camel  Fly). — On  August   29th,   a   Hippo- 
bosca  was  allowed  to  bite  camel  106,  when  many  tr\panosomes  were  pre- 
sent in  its  blood.      Half-an-hour  later,  the  insert  was  killed  with  chloro- 
form.    The  head'  was  severed  with  scissors  and  the  mouth  parts  emulsified 
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ill  water.  Cimel's  blood  cells  were  seen,  l>ut  n<i  tr\  pniiosomes.  The  same 
process  was  .idopted  with  the  .ihilominal  coiitrnts,  and  iiere,  besides 
camel's  blood  cells,  two  tr\  i)anosomes  were  f'vund. 

Cam:!  Lice. — On  August  29th,  lice  were  taken  from  camel  269,  when 
tr\  panos()mes  were  numerous.  The  contents  of  the  intestines  were 
s  jueezed  out  and  stained.  The  preparation  staiiitd  badly.  However, 
camel's  red  corpusrlfs  were  seen,  but  no  tr\  i?an<)somt'S.  There  were,  in 
places,  numerous  thick  slightly  curved  baciliar\ -looking  bodies,  usually 
arranged  in  hieroglyphic-like  figures. 

l-'urther  lice  were  examined  from  this  cami'l  on  the  1  1  th  September, 
when  it  was  killed.  In  a  blood  film  made  before  death,  no  trypanosomes 
could  be  seen.  In  the  louse,  no  trypanosomes  were  encountered,  but  the 
same  bacillary   forms  as  lefort.-. 

Camel  Tick. — On  September  nth,  when  the  three  infected  camels  were 
shot,  tick  were  gathered  and  films  made  from  the  abdominal  contents  of  a 
nearly  full-grown  female.  In  the  anterior  part  camel's  red  corpuscles 
were  seen,  but  no  trypanosomes ;  in  the  posterior  part,  the  red  cells  had 
lost  their  shape. 

Other  Animal  P.\rasites  found  in  the  Imported  Camels. 

Hydatids  {Tccnia  echiiiococcus). — In  -post-mortems  on  four  of  the 
camels,  hvdatid  cysts  were  found  in  each.  In  one,  there  were  about  a 
dozen  c\sts,  some  as  large  as  a  goose's  egg,  in  .the  lungs.  In  the  other 
three  there  were  up  to  half-a-dozen,  ranging  to  the  size  of  a  hen's  egg. 
Single  cvsts  were  found  in  the  livers  of  two.  Two  of  the  cysts  were 
degenerating  and  becoming  calcified.  In  one,  a  large  number  of  daughter- 
cvsts,  about  the  size  of  a  grain  of  sago,  were  present.  In  some,  brood 
capsules  were  conspicuous.  Scolices  were  numerous,  and  also  the  rounded 
concentric  bodies  like  starch  grains. 

Considering  the  number  of  cysts  present,  and  the  fact  that  two  were 
degenerating,  it  hardlv  seems  possible  that  the  camels  can  have  gained 
the  infection  in  Western  Australia  during  a  stay  of  five  months,  especiall\- 
as,  in  the  only  two  bullocks  I  have  seen  slaughtered  here,  the  li^■er  and 
lungs  w^ere  unaffected,  and  stockmen  here  are  not  apparently  aware  of  the 
presence  of  hydatids  in  this  part. 

Worm-nests  (Spiroptera  (?)  Nodules). — Tliese  were  present  in  two  of 
the  infected  camels.  In  one  they  were  numerous  in  the  only  two  situations 
examined,  namely,  in  the  subcutaneous  tissue  of  the  neck  and  under  the 
tail,  forming  firm  little  masses  up  to  the  size  of  almonds.  On  the  other 
camel,  only  two  or  three  were  present.  These  could  be  felt  and  seen  from 
the  outside  as  rounded  masses,  more  or  less  adherent  to  the  skin.  In 
fact,  one  of  these  was  during  life  mistaken  for  an  enlarged  lymph  gland. 
A  needle  was  inserted,  but  nothing  withdrawn.  Next  day  there  was  a 
gr>od  deal  of  swelling  round  about  the  lumi).  evidently  due  to  the  libera- 
tion of  some  poison  l)v  the  worms.  The  small  roimd  worms  w<'re  em- 
1>edded  in  a  dense  fibrous  stroma. 

Filarial  Embryos  in  the' Blood. — During  the  examination  of  blood 
films  for  trvpanosomes,  filarial  embr\f)s  were  found  in  nine  camels  (\os. 
9.    21,    ir8.    199,    208.    298,   308,    325    and    \Ao). 

Camel  Bots. — In  the  four  post-mortems  numerous  bots  were  found  in 
each  instance  in  the  naso-pharynx. 
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Infected  Camels. 

No.  1 — Camel  Xo.  ii. — On  August  2nd,  trvpanosomes  were  found  in 
the  blood  of  this  animal,  about  the  30th  camel  examined.  One  [Kirasite 
Avas  found  after  five  minutes'  search,  a  second  five  minutes  later,  and  a 
third  two  minutes  later.  The  animal  seemed  in  fair  condition,  and  did 
not  look  ill.  Several  c.c.  of  blood'  were  collected  in  citrate  solution  bv 
incision  into  the  tail  with  aseptic  precautions.  Most  of  this  was  injected 
into  dog  I,  the  remainder  into  guinea-pig  i. 

The  dog  developed  fever  (T.  103.3)  O"  the  tenth  day,  a  single  trvpano- 
some  was  seen  on  the  twelfth  day,  and  a  second  on  the  next.  On  the 
fourteenth  day  the  T.  fell,  but  rose  again  to  104  degs.  on  the  fifteenth 
day,  when  tr\  panosomes  were  easilv  seen.  No  trypanosomes  w^ere  found 
between  the  twenty-second  and  twenty-fourth  davs.  One  was  seen  on  the 
twenty-fifth   day,   and  they  were  easily   found  on  the  twenty-eighth. 

Guinea-fig  No.  t. — Xo  trypanosomes  were  seen  on  eight  occasions  during 
the  first  month. 


August   15th.   T.    10 1. 
August  T6th.  T.     98.8. 

August  17th.  T.    100.2. 


Trypanosomes 
found. 


August   19th.   T.    TOO 
August  20th.   T 


were     numerous.      Easily 


in    five   minutes' 


10 


Xo  trypanosomes   found 
search. 

7.3.      Xo  trypanosomes   found   in   five  minutes' 
search. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trvpanosomes  seen. 

Xo  trvpanosomes  seen. 

Xo  trypanosomes  seen. 
Trvpanosomes  easilv  found,  most  of  them  verv  thick. 
T.  ■  96.5. 


T. 

98. 

T. 

95-7 

T. 

97-5 

T. 

99.2 

T. 

100.8 

T. 

98. 

T. 

94-5 

August  2 1  St. 

Augu.st  23rd. 

August  24th. 

August  26th. 

August  27th. 

August  28th. 

August  29th. 

August  30th. 

August  31st. 

September   ist.   T.    96.8. 

September  2nd.   T.  96.6. 

September  3rd.  T.   97.2. 

September  4th.   T.   96.1. 

September  5th.    T.   94.6. 

September  6th.   T.   96.2. 

September    iith.    Xo  trypanosomes  seen  in  blood.      General  circula- 
tion good.     Shot  on  this  date. 
Posi-niortem. — Spleen  slightly  large  and  .soft.     Liver  and  kidneys  seem 
normal.     No  erosions  of  stomach  ;   some  congestion  of  intestines  ;  mesen- 
teric   glands   considerably    enlarged,    and    some   verv    congested    blood    in 
jugular  vein  clotted  almost  immediate! v. 

One  hydatid,  size  of  hen's  egg,  in  the  liver,  and  several  smaller  ones  in 
the  lungs.  X'o  worm  nests  seen  in  subcutaneous  tissue.  N^umerous  large 
bots  in  naso-pharynx. 

Films  from  li\'er  and  mesenteric  glands  showed  no  tr\  panosomes. 
A  paraffin  section  of  the  mesenteric  gland  stained  with  Leishman  showed 
that  it  was  much  infiltrated  with  eosinophile  cells.       There  was  an  extra- 
vasation of  blood  in  one  part.     The  germ  centres  were  distinct.     X^o  try- 
panosome-Hke  bodies   seen. 
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A>.  2 — Camel  269. — On  August  5th  this  camel  was  found  harboring 
trvpanosomes.  Two  were  found  in  two  minutes'  search,  but  a  third  took 
fifttvn  minutes  to  find. 

On  August  7th,  several  c.c.  of  blood  were  collected  in  citrate  solution 
from  the  tail,  and  inoculated  into: — 

{a)  Dog  2. 

{b)  Guinea-pig   2. 

{c)  Rats  I  and  2. 

Dog  2  de^'eloJ^ed  trvpanosomes  and  fever  on  the  twelfth  day.  Though 
fever  continued  for  two  days  the  parasites  were  not  seen  again  till  the 
twentieth  day,  when  the  T.  was  101.9,  next  day  it  was  105. i. 

In  guinea-pig  2    trypanosomes  were  first  found  on  the  fifteenth  day. 

No  trvpanosomes  were  seen  in  the  rats. 

August  7th.       Camel's  T.   100. 

August  15th.     Camel's  T.    104. 

August  16th.  Camel's  T.  105.1.  The  animal  seemed  very  sick. 
Trvpanosomes  were  verv  numerous.  On  this  date  blood  was 
taken  directK-  from  the  abdominal  vein,  collected  in  citrate 
■solution,  and  injected  into — 

{d)  Horse   i.     Trypanosomes   numerous  on   fifth   day. 

{e)  Dog  4..     First  trypanosomes  seen  on  eighth  day. 

(/)  Guinea-pig  4.     Trypanosomes  not  seen. 

{g)  Rat  4.     Trypanosomes  not  seen. 

August  17th.  T.   103.7. 

No      trvpanosomes       seen      after      seven 
minutes'  search. 


August  19th.  T.     95. 


August  20th.  T.  95- 7- 

August  21st.    T.  97 -S- 

August  23rd.  T.  95-6. 

August  24th.   T.  97.2. 

August  26th.  T.  99-7. 


No  trypanosomes  seen. 

No  trypanf>somes  seen. 

No  trypajiosomes  seen. 

Trvpanosomes  moderately  numerous,  often 

two  in  a  field. 
Often  five  or  six  tr\  panosomes  in  a  field. 
Up  to  eight   in  a   field. 
Up  to  eight  in  a  field. 
Trvpanosomes  less  numerous. 

Camel  looks  better. 


August  27th.  T.  loi. 
August  28th.  T.  102.2. 
August  29th.  T.  100.6. 
August  30th.  T.  98.6. 
August  31st.  T.  97.3. 
September  ist.  T.  97.5. 
September  2nd.  T.  96.8. 
September  3rd.  T.  95.5. 
September  4th.  T.  95.4. 
September  5th.  T.  95.2. 
September  6th.  T.   96. 

September   nth.   No  trvpanosomes  seen  in  peripheral  blood. 

shot. 


Camel 


Post-mortem. — Spleen  large  and  soft.  Liver  and  kidnexs  nothuig 
special.  No  erosions  or  ulcers  seen  in  stomach  or  intestines.  Submaxil- 
lary salivery  glands  normal. 

Numerous  hvdatid  cvsts  to  size  of  a  goose-egg  in  lungs.  "  Worm- 
nests  "  up  to  size  of  alrnonds  in  subcutaneous  tissue  of  neck  and  under 
tail.  Thin  nematodes  in  bronchial  tuljes.  Numerous  bots  in  naso-pharynx. 
Lice.     Ticks. 
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Filrps  from  the  liver,  spleen,  and  submaxillary  gland  showed  no  try- 
panosomes,  , 

In  the  body  of  a  louse  and  of  a  tick  camel's  red  cells  were  seen,  but 
no  trypanosomes.  In  the  louse  peculiar  large,  somewhat  wavv,  bacillary 
bodies  were  seen. 

The  following  sections  were  stained  w^ith  iron  haematoxylin,  eosin-azure, 
&c.  Submaxillary  gland — nothing  special.  Liver — intercellular  capillaries 
distended  with  blood,  pigment  in  liver  cells,  no  bodies  seen  like  trypano- 
somes. Spleen — much  blood  in  sinuses,  blood-pigment  present,  nothing 
identifiable  as  trypanosomes  or  their  nuclei. 

A'o.  J.  Camel  io6 — Coiv. — During  the  routine  examination  trypano- 
somes were  found  in  this  animal,  requiring  about  a  minute "s  search  to  find 
them.  The  camel  seemed  a  little  sick.  On  9th  August  it  was  tied  down, 
and  blood  was  taken  directly  from  the  abdominal  vein,  and  4  or  5  c.c. 
injected  into  dog  No.  4,  i  or  2  c.c.  into  guinea-pig  No.  3,  and  about  the 
same  into  rat  No.  3. 

Dog  Xo.  4. — Trypanosomes  were  first  seen  on  the  tenth  day,  and  w'ere 
numerous  on  the  twelfth. 

Guinea-pig  Xo.  3. — Trypanosomes  numerous  on  nineteenth  day.  Died 
in  three  and  a  half  months. 

Rat  No.  3. — Trypanosomes  were  first  seen  on  the  seventeenth  day. 
August  15th.  T.   102. 

August  i6th.   T.     98.8.     Trypanosomes  easily  found. 
August  17th.   T.    100.2. 

August  19th.   Slipped  about  a  four  mcnths'  calf.     No  trypanosomes 
were  found  in  the  calf ;  there  were  a  few  nucleated 
*  '    red  cells. 

No  trypanosomes  seen. 

No  trypanosomes  seen. 

No  trypanosomes  seen, 
serted  into  two  small  firm  nodules,  one 
in  the  neck,  one  behind  the  ear,  sup- 
posed at  the  time  to  be  enlarged  lym- 
phatic glands.  In  fost-moriem,  however ,^ 
they  turned  out  to  be  worm  nests. 
Very  little  fluid  was  obtained,  and  in  thi.> 
no  trypanosomes  could  be  found.  Next 
day  there  was  a  considerable  swelling 
around  the  nodule  in  the  neck,  evidently 
due  to  the  liberation  of  toxin  by  the  in- 
jured  worms. 

Trypanosomes       moderately 
sometimes  two  in  a  field. 

Trypanosomes'      moderately 
sometimes  two  in  a  field. 

Up  to  four  trypanosomes  per  field. 

Up  to  four  trypanosomes  per  field, 
needle  was  again  inserted  into 
nodule,  but  nothing  w'as  obtained. 

No  trypanosomes  seen. 


August  20th. 

T. 

97- 

August  2 1  St. 

T. 

97- 

August  23rd. 

T. 

95-4 

August  24th. 

T. 

97.8 

A  needle  was  in- 


August 

August 


;5th.   T.     99.3. 


27th. 


T. 


97.2. 


numerous,. 


numerous. 


August  28th.  T.   101.5. 
August  29th.   T.   102.5. 


A 

the 


August  30th.   T.   100.5. 


September 
September 


I  St.    T. 
2nd.  T. 


97-3- 
96. 
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;ril 


St-pti-mlKT 

Septt'iiilirr  4tli.  T. 

Septomlier  5th.  T. 

SepteuilkT  6th.  T. 

September  i  i th.  Oiir 


fdlllli 


111 


ten    minutes'    search. 


splctn.     and     kidneys    about 


94- 5- 
95.8. 

96.8. 

96.4. 

tr\  panosnmr 

Camel  shot. 

Post-mortem. — Condition    poor,     l.iver, 
normal.     NO  t-rosions  in  stomach.    Intestines  considerably  congested.    Blcod 
in   jugular  wins  clotted   almost  immediately. 

.A.  calcifvinjr  hydatid  in  the  liver.  Several  moderateh  -sized  hvdatids  in 
the  lungs.  Several  worm  nodules  in  subcutaneous  tissue  of  neck  just  under 
skin.  Numerous  bots  in  naso-pharvnx.  Films  from  liver  and  spleen 
showed  nt>  tr\  nanosomes. 

No.  4.  Camel  255. — On  17th  September,  during  the  second  blftod 
examination,  this  animal  was  found  to  harbour  trypanos(,mes,  .sometimes 
two  in  a  field.  It  was  jioor  in  condition  and  looked  out  of  health. 
Smears  were  made  from  the  bodv  contents  of  a  nearly  mature  female 
tick,  and  also  from  a  male  found  upon  it.  but  no  trypanosomes  or  sug- 
gestive bodies  were  found  in  these. 

Septemlier  18th.    T.   loo.i.      Xo  tr\panosomes  seen. 
Septeml)er  20th.    T.     98.2.      Xo  trvpanosomes  seen. 
September  21st.    Trypanosomes  present,  not  numerous. 
September  22nd.   T.     95.4.     Trvpanosomes  fairlv  numerous. 
September   23rd.     Tr\  panosomes     numerous,     several     in     a     field. 
Shot  on  this  date. 
Post-mortem. — Thin,  verv  little  fat.     Slight  increase  of  fluid  in  peri- 
toneum.     One   small    hydatid    in    li\er.      Spleen    about   normal.      Kidneys 
normal.      Stomach,   no  alteration.      Small  intestines,    apparent   slight  con- 
gestion.     Heart,    pale   and   flabby,    no  petechise.      Lungs   normal.      Bone 
marrow  yellow,  slightly  blood-tinged  in  places,  not  foetal. 

Smears  and  films  were  made  as  follows: — Blood.  trypano.somes  nume- 
rous. Liver,  easilv  found.  Spleen,  none  seen.  Lungs,  trypanosomes  very 
numerous,  many  apparently  degenerated ;  a  filaria  seen.  Bone-marrow, 
trypanosomes  numerous  ;  man\  large,  and  with  clear  spaces,  others  with 
irregular  nuclear  and  centrosome  masses,  two  seen  end  to  end  by  their 
centrosomes. 

No.  5.  Camel  28J. — Found  to  harbour  trypanosomes  (numerous)  on 
27th  Septemb/er,  during  the  second  blood  examination.  T.  100.  One  of 
the  poorest  25  camels  in  a  mob  of  270.     Condition  poor,  but  not  verv  poor. 

Trvpanosomes   verv    numerous,    uj-   to 

Xot  quite  so  numerous. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trypanosomes  seen. 

Xo  trvpanosomes  seen. 

Xo  trypanosomes   seen. 

Trvpanosomes  easHy  found,  some  ap- 
parently dividing. 

Trvpanosomes  easily  found,  some  ap- 
parently  dividing. 


September 

28th. 

T. 

103. 

15  in 

a  field. 

.Septemter 

29th. 

T. 

104.8. 

October 

2nd. 

T. 

95  ■6- 

October 

3rd. 

T. 

98.5. 

October 

4th. 

T. 

99.2. 

Octol)er 

5th. 

T. 

98.6. 

October 

6th. 

T. 

96.7. 

October 

7th. 

T. 

96.8. 

October 

8th. 

T. 

97  •  5- 

October 

9th. 

T. 

99.8. 

October        10th.  T.    102.2. 
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October        nth.   T 
October        12th.   T 
No.     6.      Camel     300.- 
examination,  to  show 
October     3rd. 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 


4th. 

5th. 

6th. 

7th. 

8th. 

9th. 
]oth. 
nth. 
J  2th. 
.14th. 


TOO.        No  trypanosomes  seen. 
99.2. 

Found   on    ist    October,    during   second   blood 
fairlv  numerous  trvpanosomes. 
T.    104. 
T.      98.8. 
T.      98.8. 
T.      96.1. 
r.      96.6. 
T.     97. 
T.     95.8. 
T.     97.2. 
T.     98. 
T.     98.4. 


One  or   two  trxpanosomes   per   field. 

-\o  trypanosomes  seen. 

Xo  tr\  pano.somes  seen. 

No  trypanosomes  seen. 

No  tr\  panosomes  seen. 

Xo  tryi)ano.5omes  seen. 

Xo  trypanosomes  seen. 

Xo  tr\  panosomes  seen. 


Two  small 


Xovember  12th.  T.   104. 


D- 


degenerate  trypanosomes. 
Otherwise,  through  X6\'ember,  normal. 
December  12th.     Destroyed.     Scarcely  any  trypanosomes  visible  for 
days  past,  and  none  to-day.      Post-mortem — The  onlv  thing  of 
note  was  a  slight  jaundiced  tint  of  small  intestine. 
No.    7.      Camel  132. — This  camel  was  one  of  series  10  (Camels   127- 
137)  injected  into  Dog  7  (Forty-two  Sheep  Dog),  on  28th  September.     The 
dog   developed   trypanosomes   on    nth   October,    and   constant   search,    bv 
temperature  taking  and  blood  smears,  failed  for  long  to  detect  the  infected 
camel. 

T.    101.2.      Xo  trypanosomes. 
T.    104.5.     Trypano.somes  numerous. 
T.    100.8.   at  6.30  a.m.     X'o  trvpanosomes. 
Destroved.'      Lungs     slightlv     congested,     rather 
dark.      Liver,    hydatids,    golden    tint    from    jaundice.      Heart, 
normal.      Spleen,   much  enlarged   and   discoloured.      Small   in- 
testines  discoloured,    apparentlv   slight  enteritis,    no  ulceration. 
Large   intestine,    normal.      Flesh   verv    dark    in   colour,    watery 
and   flabby. 

No.    8.      Camel   319. — Found   on    5th    October,    during    second    blood 
examination,  with  trvpanosomes  which  were  easily  found. 


Xovember  J2th. 
X'ovember  13th, 
Xovember  14th. 
December    12th. 


October 

8th. 

T. 

October 

9th. 

T. 

October 

loth. 

T. 

October 

nth. 

T. 

October 

1 2th. 

T. 

Xo  trypano.somes  seen. 
Xo  trypanosomes  seen. 
Xo  trvpanosomes  seen. 


97-7- 
96.3. 

95-4- 
98.4. 

98.4. 

October  13th — Xovember  12th.     T.  normal. 
October  14th.   X'^o  trypanosomes. 
.    Xovember  1.3th.     T.   104.5. 

X^ormal  then  to  28th  Xovember,   when  T.   was   103.5 
December     2nd.  T.   102. i. 

December  12th.   Destroyed.     Very  fine  animal.     On 
post-mortem    was    a    slightlv    enlarged    spleen. 
cysts  in  liver. 
No.  9.     Camel  95. — Destroyed  23rd  October. 

Mr.     Gile"s    notes. — Trvpanosomes     numerous    on 
though  few  to-dav  (T.    102).      Bodv  generallv 


v  change  seen 
Two    hvdatid 


previous    da\- 
dark  purplish- 


crimson.      Spleen   much  enlarged   and   verv    dark.      Liver  en- 
larged,   very    dark,    firm,    no   cysts.         Lungs   congested,    one 
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in 
of 


hydatid  cyst.  Ht-ait  lillt-d  with  dark  IjIcmxI.  Kidiievs  normal. 
Intestines,  very  slight  ulceration;  small  intestines  inflamed, 
cetlematous.  \o  general  oedema.  Eyes  with  verv  slight 
sticky  greenish  discharge. 

I.   {Brozcn).—  On   i6tii  August,  about  6  c.c.  of  blood  were  taken 
amount  of  citrate  solution  from  the  superficial  abdominal  vein 
.269,    at   a   time   when  fever  and   numerous  trypanosomes   were 
This  was   injected,   with   aseptic  precautions,   into  the  lax  sub- 
tissues   near  the  axilla.         No  trypanosomes   were   seen   in   the 
horse's  blood.     The  horse  was  in  poor  condition,  but  otherwise  healthv. 
August.    1 6th.   T.     99.4. 
]  7th.   T.    100. 
J 9th.  T.     99.9. 

2ist  (5th  day).   T.    103.6.     Trypanosomes  numerous.    Very 
fine  specimens. 


Horse 

a  smal 

( "ainel 

present. 

cutaneous 


Augu.st 
August 
August 


August 
August 


22nd.  T. 

23rd.  T. 

August  24th.  T. 

August  25th.  T. 

August  26th.  T. 

August  27th.  T. 

August    28th.  (12 


August 


August 


29th. 

30th. 
August  31st. 
September 
September 
September 
September 
Septeml)er 
September 


T. 

.  T. 

T. 

ist. 
2nd. 
3rd. 
4th. 


102.6. 

lOI.  J. 

99.1. 

98.1. 

98.5. 

100.8. 

th   dav). 


99.8. 
99.8. 
99.8. 

T.     I  GO. I 


\o  trypanosomes  seen. 
Xo  trypanosomes  seen. 

No  trypanosomes  seen. 

T.  104.4.  Trypano-somes  easilv  found, 
sometimes  two  in  a  field.  Coat  staring, 
head   down,    seems  ill. 

Seems  better. 

No  trypanosomes  seen. 


th. 


8th. 


T. 

T. 

T. 

T. 

T. 


104.2. 
102.6. 
100.2. 


103.3.  Trypanosomes  numerous. 
103.6.  Sheath  somewhat  oedematous.  Muco- 
purulent discharge  from  left  eye. 
Drops  hind  legs  somewhat.  Getting  de- 
cidedlv  poorer ;  but  this  is  undoubtedly 
parti  v  due  to  the  difficulty  in  their  find- 
ing sufficient  food  in  this  kind  of 
country. 
T.    105.3. 

No  trypanosomes  seen. 
T.   103. 

T.   104.5.   Trypanosomes  numerous. 
September  i6th   (thirtieth  dav).   T.    101.7.      No  trypanosomes  seen 
in  blood. 

As  food  and  water  were  getting  scarce  for  the  horses,  and  it  was 
becoming  increasingly  difficult  to  keep  them  apart  from  others,  this  one 
and  Horse  2  were  to-dav  shot.  Their  condition  was  so  poor  that,  in  any 
ca.se,  death  would  have  occurred  in  a  week  or  so  from  the  combined  effects 
of  the  poor  countrv  and  the  trvpanosome  infection. 

Post-mortem. — Much  emaciated.  Slight  icteric  tinge  of  connective  tis- 
sues. Liver,  lungs,  and  kidneys  seem  normal.  Spleen  perhaps  a  little 
large.      Splenic  glands  slightly  enlarged.      Stomach. — A   large  mass,   the 


September  9th. 
September  nth. 
September  13th. 
September  14th. 
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size  of  a  cricket  ball,  was  attached  to  the  fundus,  on  incision  yielding  pus 
and  small  masses  of  small  nematodes ;  thread  worms  present  in  stomach ; 
superficial  ulcers  round  pylorus  and  slight  ulceration  and  petechial  lines 
on  the  fundus  ( ?  due  to  the  worms,  or  to  the  trypanosome  infection).  Bone- 
marrow  of  femur  reddish.  Tape- worm  in  small  intestine;  round  worms 
in  colon.  Smears  were  made  from  the  liver,  spleen,  and  femur,  but  no 
trypanosomes  or  suggestive  bodies  were  seen.  Paraffin  sections  of  the  liver 
stained  with  Lei-shman  and  eosin-azure  showed  no  bodies  like  trypanosomes. 
Similarlv,  in  the  spleen,  no  bodies  like  trypanosomes  or  their  nuclei  were 
seen.     There  was  much  blood  pigment  and  scattered  eosinophile  cells. 

Horse  2  {Bay). — On  i6th  August  injected  with  about  6  c.c.  of  blood 
from  Camel  11,  as  in  case  of  Horse  i.  Trypanosomes  were  found  in  the 
camel  at  this  time  fairly  easily.  There  were  none  in  the  horse.  The  horse 
was  poor,  but  otherwise  well. 

August  1 6th.   T.    100. 

August  17th.   T.     99.8. 

August  19th.  T.     98.2. 

August  2 1  St.   T.   100.5. 

August  22nd.  T.   101.6. 

August  23rd.  T.    100.8. 

August  24th.   T.    102.4. 

August  25th.  T.    101.8. 

August  26th  (tenth  dav). 


Xo  trypanosomes  seen. 

No  trypanosomes  seen. 
Xo  trypanosomes  seen. 

T.    100. 1.     One  trypanosome  seen  in  five 
minutes'  search. 


August  27th. 
8th. 


August 


T.   102.7 
T.   100.2. 


.   T. 

100.4. 

.  T. 

100.2. 

T. 

100.2. 

I  St. 

T.   100.2. 

2nd. 

T.    102. 

3rd. 

T.    100.8 

4th. 

T.    loi.i. 

7th. 

T.    101.2 

8th. 

T.    103.2. 

9th. 

T.    103.6. 

Trypanosomes  easily  found,  sometimes 
two  in  a  field ;  but  some  seem  small 
( ?  from  blood  clotting)^  and  some 
swollen  and  degenerated. 

August  29th. 

August  30th. 

August  31st. 

September 

September 

September 

September 

Septemlxjr 

September 

September 

September   1 1  th. 

September  13th. 

September   14th.   T.    102.3. 

September   i6th.   T.    102.8. 

Post-mortem. — Much  emaciated.  Slight,  but  distinct,  icteric  tinge. 
Spleen,  perhaps,  slightly  soft.  Numerous  small  abscess  cavities  size  of 
almonds  in  liver,  with  curdy  pus,  evidently  a  secondary  infection  from  a 
mass  attached  to  the  stomach  consisting  of  cavities  containing  pus  and 
minute  nematodes  (Spiroptera  microstoma)  in  dense  fibrous  tissue.  No 
ulceration  of  stomach.  Round  worms  in  colon.  No  petechiae.  Marrow 
of  femur  red. 

Smears  from  the  liver  abscesses  showed  numerous  streptococci,  often  in 
long  chains.  No  tr\  panosomes  or  suggestive  bodies  were  detected  in  films 
from  the  liver,   spleen,  splenic  glands,  or  femur. 


Trvpanosom.es  easily  found. 


X'o  trypanosomes  seen. 


Xo  trypanosomes  seen. 


No  trypanosomes  .seen. 

T.    102.1.      Drags  hind  legs,  getting  very  thin. 

No  trypanosomes. 

Shot.  ' 


:ns 

r.iraftin  st'ftions  of  tlu-  livrr  .showed  in  phirt's  ])lasinn  cells  with 
leui\x'\tes  ;  hut  nothing  like  tr\  panosomes. 

//.•rst-  3  {\V///fc).-^On  i8lh  August,  injected  with  alu  ut  6  c.c.  of  blood 
Inun  Camel  io6,  as  in  Horses  i  and  2.  Tr\  panosomes  were  few  in  the 
camel,  none  were  found  in  the  horse.  The  horse  was  in  poor  condition,  an(] 
heavilv  scouring. 

August   i-jth.   T.     97.5. 

August    igth.   ■]'.      94.8. 

August  2 1  St.   T.      96.5. 

August  2Jnd.     T.    102.6. 

August  23rd.   T.   102.6.      \o  tr\ panosomes  seen. 

August  24th  (seventh   day).       T.     104.2.        One   trypanosome   .seen 

in  five  minutes"   search. 
August  25th.   T.     98.2.     Xo    trypanosomes    seen    in    five    minutes' 

.search. 
August  27th.   T.     97.2.      Xo   trypanosomes    seen    in    fi\e    minutes' 

search. 
August   28th.   T.      98.7.      Xo    trypanosomes    seen    in    five    minutes' 

search.* 
August  29th.   T.     97.         No    trypanosomes    seen    in    five    minutes' 

search.     (Yerv    hard   to    get    blood    for 

film.) 

August  30th  (twelfth  dav).     One  or  two  trvpanosomes  per  field. 

Horse  Xo.  4  {Chestnut). — On  i6th  August,  a  Hippobosca  Camelina 
(camel  fly)  caught  around  the  three  infected  camels  about  noon,  was 
alloAved  to  bite  this  horse  for  five  minutes,  about  4  p.m.  The  horse 
jumped  several  times,  so  was  evidentlv  bitten.  The  fly  was  dead  next 
day.      There    were    no    trypanosomes    in    the    horse. 

On  1 8th  August,  two  H.  Camelina  were  allowed  to  bite  Camel  269  at 
a  time  when  many  trypanosomes  were  present  in  the  blood.  Five  hours 
later  they  were  allowed  to  bite  the  horse  and  draw  blood. 

On  20th  August,  another  flv  bit  Camel  106.  and  two  hours  later  bit 
the  hor.se. 

On  27th  August,  a  fly  was  allowed  to  bite  Camel  269  with  numerous 
trypanosomes  (four  to  five  in  a  field),  and  immediatelv  afterw-ards  the 
hor.se. 

On  the  following  dates  the  blood  was  examined,  but  no  trvpano.somes 
were  seen: — August  23rd,  24th,  27th,  28th.  29th,  30th.  and  September 
2nd,  6th.  8th,  iith,  14th,  15th.  18th  25th,  and  October  ist.  During  all 
this  period,  the  temperature  varied  between  97.3  and  ior.8,  being  taken 
on  28  occasions.  At  this  .stage  it  was  considered  that  the  experiment  had 
been  unsuecessful. 

On  28th  Se])tembpr,  this  hor.se  was  u.sed  in  Series  9  of  the  Test  Inocu- 
lations, lilood  from  Camels  112  to  126  being  injected.  al)Out  .5  c.c.  from 
each  in  citrate  solution.  It  was  neccssarv  to  u.se  this  ;inimal.  as  .so  few- 
others  were  procurable. 

Xo  trypanosomes  were  seen  on  October  ist,  3rd.  4th.  and  5th.  On  the 
7th,  a  very  doub.tful  parasite  was  .seen.  The  temperature  hitherto  had 
been  normal,  but  rose  to  103  on  the  8th.  On  this  date,  and  on  the  loth, 
nth,  and  12th.  no  try])anosomes  were  seen,  the  temperature  having  again 
fallen  to  normal  on  the  last  three  occasions. 

October   13th.   T.    106.3. 

October   14th.   Trypanosomes  fairly  numerous. 
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October  23rd.    Shot.     Trvpanosomes  iiumeious  two  dci\.s  before.  Inil 

verv   hard   to   distinguish    at   post-mortem.      Very 

little  change  bevond  poorness  at  post-mortem.    No 

ulceration  of  intestines,   no  jaundice,  &c.      Slight 

thickening  of  one  end  of   spleen.      Evidently   an 

old  healed  wound  (spear  or  bullet)  through  liver, 

lungs,    and    diaphragm,    leaving    a    hole    through 

latter. 

Horse   No.    5    {Bax,    the    ''Hatter^'). — Used    on    27th     September    in 

Series  7  of  the  Test  Inoculations,  receiving  about  .5  cc.  from  each  of  the 

Camels  88  to  iot. 

Xo  trvpanosomes  .seen  on  September  27th.  October   ist,   2nd.  3rd.   4th. 
5th.   6th,    and   no  ri.se  of  temperature. 

October     7th.   T.    103.         One   dividing   trypanosome   seen. 
T.    104.5.     Trypanosomes   numerous. 
T.   102.2.     Trypanosomes  seem  less  numerous. 
T.    107.4.     Onlv    one   trvpanosome    seen    in    several 
fields. 


October  8th. 
October  9  th. 
October  loth. 


October  nth.   T.     99.6. 

October  12th.   T.   10 1.2. 

October  13th.   T.     99.9. 

October  T4th.   Trvpanosomes  numerou.s. 

October  15th.  Destroved.  Poor,  but  practicallv  normal.  Spleen 
slightly  enlarged  at  large  end.  Lungs  slightly 
congested.  Heart  flabby.  Liver,  kidneys,  brain, 
normal.  No  ulceration  of  stomach  or  intestine. 
Slight  oedema  (?poor  condition). 

The  infection  ^vas  traced  to  Camel  95. 

Dog  I. — On  2nd  August,  .several  cc.  of  blood  were  collected  in  i   per 

■cent,    sodium  citrate  in   normal  saline   solution,   by  means  of  an  incision 

into  the  tip  of  the  tail  of  Camel   11,   after  washing  and  sterilizing.     This 

•emulsion  was  injected  into  the  sub-cutaneous  abdominal  tissues  of  the  dog. 

The  camel   at   this   time   showed   about   one   trypanosome  in    five   minutes-' 

search  through  a  blood  film. 

August     5th.    No  trypanosomes  seen  in  dog. 

August     8th.    No  trypanosomes  seen  in  clog. 

August  1 2th  (tenth  day).  T.   103.3.     No  trvpanosomes  seen. 

August   13th.   T.    103.8.      Slide   not   made. 

August   14th   (twelfth   dav).      One   somewhat   doubtful   trypanosome 

seen  after  long  .search. 
August  15th.   T.   102.5.     One  definite  trypanosome  seen. 
August  1 6th.   T.    101.4. 
August  17th.   T.    104.        Trvpanosomes  easily  seen,  sometimes  two 

together. 
August  19th  (seventeenth  dav).     T.   102.3.     Trypanosomes  in  dog 

seem  fewer,  and  some  look  swollen  and 
degenerated. 
About  this  date,   dog  vomited  twice. 
No  trypanosomes  seen. 
No  trypanosomes  seen. 
Dog  followed  a  trap  for  about  ten  miles, 
and  was  awav  for  two  days.      Seemed 
well   on   his   return  :    in    fact,    the  onlv 


August 

20th. 

T. 

104.2. 

August 

2 1. St. 

T. 

103.6. 

August 

23rd. 

T. 

101.7. 

August 

24th. 

T. 

101.8. 
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sxmptom  so  far,  in  addition  to  Vdmitinff 
twice,  was  a  slight,  somewhat  doubt- 
ful, puffiness  around  the  eyes,  al^out 
i4tl\   August. 

August  jyth  (twenty-fiftli  day).  T.   loi.     One  degenerated  trxuano- 

some  seen. 

August  28th.   T.    102.2. 

August  29th.    T.    104. 

August  30th   (twenty-eighth  day).    T.    102.7.    Trypanosomes  easily 

found.      Seems  well. 

August  31st.   Ran  part  of  the  wav  to  Poondina  (40  miles)  with  the 

buggy.  Seemed  well  and  livelv  on 
starting  but  got  tired  during  the  heat 
of  the  day,  and  so  was  carried. 

September    ist.    Twenty   miles   into   Pt.    Hedland,   carried    part   of 

way. 

September  2nd  to  5th.     In     Pt.     Hedland    tied    up.       Eat    well. 

On  latter  date  returned  to  Poondina, 
and  next  day  the  40  miles  to  camp. 
Seemed  well  and  ran  well,  carried  part 
of  way. 

Dog  2  (Scoffie). — On  7th  August,  blood  obtained  from  the  tail  oi 
Camel  269.  and  collected  in  citrate  solution,  was  injected  into  the  ab- 
dominal sub-cutaneous  tissues  of  Dog  2.  At  this  time  the  camel  showed 
occasional  trypanosomes,  requiring  about  a  minute's  search  to  find  one. 

August  i2th.  T.   102.2.     Xo  trypanosomes   seen. 

August   T5th.   T.    102.6. 

August   1 6th.   T.    101.7. 

August   17th.   T.   102. 1.     No  trypanosomes   seen. 

.August   19th  (twelfth    day).     Trypanosomes    present;    several    seen 

in   five  minutes.      T.    104.3. 
August  20th.   T.    104.6.      Xo  trypanosomes  seen  now. 
August  2 1  St.   T.    103.5. 

August  231(1.   T.    101.4.      Xo  trypanosomes  seen. 
August  24th.   T.    100.4. 
August  27th  (twentieth  day).   T.Mor.p.     One  dividing  trvpanosome 

seen. 
.August  28th.   T.    105. 1. 
August  29th.   T.    1 01. 8. 
-August  30th.   T.    100.         Xo  trypanosomes  seen. 

Trypanosomes  present,  few,  on  Xovember  1st.  8th,  nth.  T7th. 
Xovember  8th,  sick,  getting  oedematous  on  back;  13th,  very  sick  and 
low.  Died  21st  Xovember.  Very  emaciated.  OEdematous  on  the  head, 
back,  and  genitals.  The  organs  were  forwarded  to  me,  and  paraffin  sec- 
tions were  cut  and  stained  with  iron-haematoxylin,  Giemsa.  c^'c.  Liver^ 
the  cells  were  vyidely  separated  in  columns  by  interstitial  fibrosis  and 
dilated  capillaries.  There  were  numerous  rosettes  of  needle-like  crystals, 
like  those  of  tyrosin  ;  large  bacilli  were  scattered  through  the  organ  ;  no 
bodies  like  trypanosomes  seen  in  this  or  any  other  organ.  Pancreas  and 
spleen — nothing  special.  Kidney — nil,  except  large  bacilli.  The  eye, 
which,  during  life,  had  an  opacity,  was  infiltrated  with  large  cells,  many 
containing  melanin. 
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Mr.  Gile's  notes  towards  the  end  are: — Conscious  up  till  last;  death 
preceded  by  all  the  symptoms  usually  observed,  including  oedematous 
swellings  of  the  head,  viz.,  eyes,  nostrils,  and  lips;  also  the  genitals. 
The  testicles  were  very  hard  and  swollen.  The  eyes  and  nostrils  exuded 
a  thick  greenish  matter.  Post-mortem  revealed  a  soft  heart,  lungs  in  a 
very  bad  state,  discoloured  and  slightly  congested.  Liver  much  enlarged 
and  pale,  gall  bladder  empty.  Spleen  much  enlarged,  pale,  and  soft. 
Kidneys  enlarged,  with  yellowish  spots  on  them.  Intestines  very  dis- 
coloured ;  on  opening,  ulcerated,  and  bloody  mucous  throughout ;  but  in- 
flammation very  slight  in  small  intestines.  Body  anaemic  and  jaundiced 
throughout,  scarcely  any  fat  left.  Blood  smears  taken  four  hours  before 
death  (T.  97.2)  showed  no  trypanosomes.  Smears  from  organs  after 
death  showed  no  trypanosomes,  only  degenerated  forms.  The  last  motion, 
an  hour  before  death,  was  a  sudden  sharp  discharge  of  thick  black  fluid, 
ejected  about  a  foot  from  anus.  Paresis  of  hindquarters  preceded  death 
by  seven  to  eight  hours.  Hair  all  loose,  and  some  discharge  all  along 
back,  at  root  of  tail,  and  penis.  Trypanosomes  last  found  in  fair  numbers 
on   17th  November,   T.    10 1.2. 

Dog  3  {Blackie). — On  9th  August,  Cow  Camel  106  was  tied  down,  and 
4  or  5  c.c.  of  blood  were  taken  directly  from  the  longitudinal  abdominal 
vein,  and  injected  without  citrate  solution  into  the  abdominal  subcutaneous 
tissue  of  Dog  3.  Trypanosomes  were  found  in  the  camel  at  this  time 
after  about  a  minute's  search. 

August  13th.   T.   101.2. 

August  15th.  T.   103.2. 

August  i6th  T.   100.2. 

August  19th    (tenth  day). 


T.    102.2.   Trypanosomes  present;  about 
two  in  five  minutes. 


August  20th.      T.   103.4. 

August  2ist  (twelfth  day).  T.  104.4. 


August  23rd. 
August  24th. 
August  27th. 


August  28th. 
August  29th. 
August  30th. 


T.  loi.i. 
T.  101.8. 
101.7. 


Trypanosomes  numerous. 


T 


T. 
T. 
T. 


.:io5-8- 

101.5. 

98.5. 


Trypanosomes  disappeared. 

Trypanosomes  fairly  numerous,  some 
swollen  degenerated,  and  staining 
poorly. 


No  trypanosomes  seen.     Dog's  coat  good, 

seems   in  excellent   condition. 

Between  31st  August  and  6th  September,  this  dog  accompanied  me  into 

Port  Hedland,   and  out  again   (60  miles  each  way),   running  part  of  the 

way  and  being  carried  part.     He  showed  no  special  fatigue,  and  looked 

well  on  it. 

October  15th.   Partially  paralyzed  in  hindquarters  in  morning,  but 

got     better.         Undoubtedly      affected. 
T.  105.     No  trypanosomes. 
Very  low  and  mopy, 
High  temperature. 
Better. 

A  few  trypanosomes. 
livelier. 

A  few  trypanosomes. 
Getting  oedematous  over  neck  and  tail. 


November  8th. 
November  nth. 
November  13th. 
November  19th. 
November  22nd. 
November  25th. 
November  29th. 

16113.— Vol.  II. 


No  trypanosomes. 
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J.uuiatv    ibtli.    1908.     Nu   tr)  panosonies. 

January  i8th,    1908.   No   trypanosomes.      Killed.      Paraffin   sections 

of  liver  and  spleen  showed  no  definite 
trypanosomes.     In  the  latter  Avere  a  few 
cells  with  a  clear  nufleus-like  part,   in 
which  one  or  two  red  dots  (Leishman's 
stain)  were  seen. 
Pog  4  {Diic/isliiiiid).- — On  1 6th  August,  i  or  2  c.c.  of  blood  were  taken 
in  a  small  quantity  of  citrate  solution  from  the  longitudinal  belly  vein  of 
Camel    269,    and   injected   into  the  abdominal   subcutaneous  tissue  of  the 
dog.      The  camel   at  this  time  exhibited  high   fever,    with   numerous  try- 
panosomes in  its  blood.     Dog's  T.   T02.3. 
August  19th.   T.   104.5. 
August  20th.   T.    103.7. 

August  21st.  1'.  102.5.  -^o  trypanosomes  seen. 
August  23rd.  T.  101.5.  No  trypanosomes  seen. 
August  24th  (eighth  day).   T.  103.5.    ^"^  trypanosome  seen  in  five 

minutes. 
On  the  25th,   this  dog  accompanied   a   buggy   for    10  miles,   and  was 
away  for  two  days.     It  seemed  none  the  worse  on  its  return. 

August  27th.   T.   103.2.     Trypanosomes  very  numerous,    .sometimes 

seven    or    eight    in    a    field.      Vomited 
frothy  mucus  and  food  to-day. 
August  28th.   T.    103.6. 
August  29th.   T.    102. 

August  30th.   T.    1 01.1.     No  trypanosomes   seen. 
From  31st  August  to  5th  September  accompanied  me  to  Pt.   Hedland 
and   back,    running   pant  of   way.      Vomited   on   the   way    in.      On   return 
seemed  well,  and  none  the  worse. 

Dog  No.  5  {Pug). — On  2nd  August,  about  eight  drops  of  blood  were 
collected  in  citrate  solution  from  the  tails  of  Camels  3,  14,  36,  and  103, 
and  injected  into  the  pug.  No  trypanosomes  were  found  in  these  camels. 
The  blood  was  examined  on  the  following  dates,  with  negative  results  : 
—August  5th,  8th,  1 2th,  17th,  19th,  21st,  23rd.  27th.  29th,  and  30th. 
The  animal  was  later  used  for  further  inoculations. 

Dog.  No.  6  {Punch). — On  17th  August,  two  Hippobosca  camelina 
(camel  flies)  were  allowed  to  feed  on  Camel  269,  when  man\  trypanosomes 
were  present.  Twentv-two  hours  later  (18th  August)  they  were  allowed 
to  bite  the  dog. 

On  19th  Augu.st,  two  flies  bit  Camel  269,  and  four  hours  later  the  dog. 
No  trvpanosomes  were  seen  on  August  27th,  29th,  30th,  and  on  Sep- 
tember 8th,  and  13th. 

Dog  No.  7.  {Forty-hvo -Sheep  Dog). — Used  on  12th  September,  in 
Series  3  of  Test  Inoculations,  receiving  about  .5  c.c.  blood  from  Camels  22 
to  38.  '  No  trypanosomes  seen  on  thirteen  occasions  between  13th  September 
and  3rd  October.  On  19th  September  the  temperature  rose  to  103.6,  but 
fell  again  next  day.  (This  was  a  very  hot  day,  and  the  dog,  a  long  haired 
one,  had  been  running  about  ;  in  the  evening  its  temperature  was  just  above 
normal.)      For  the  rest  of  the  time,  not  above  101. 

Owing  to  the  shortage  of  inoculation  animals,  it  was  used  again  on 
28th  September,  for  Series  10.  receiving  blood  from  Camels  127  to  137 • 

nth  October.— One  trvpanosome  seen  (thirteenth  da\  after  last  inocu- 
lation).    Temperature  100. 


323 

1 2th  October. — Several  trypanosomes  easily  found;  mostly  swollen  and 
degenerated.     Temperature  only  100.8. 

Guinea  Pig  i  {Broivn). — On  2nd  August  inoculated  in  the  abdominal 
subcutaneous  tissue  with  a  small  quantity  of  blood  (much  less  than  i  c.c.) 
obtained  from  the  tail  of  Camel  11  and  collected  in  citrate  solution.  At 
this  time  the  camel  showed  occasional  trypanosomes,  about  one  in  five 
minutes'  search. 

Its  blood  was  examined  on  the  following  days,  August  8th.  12th,  i6th, 
19th,  2ist,  24th,  28th,  and  30th.  During  these  28  days,  no  trypanosomes 
were  seet-i  on  the  eight  occasions  on  which  slides  were  made.  It  is  pos- 
sible they  were  present  on  some  of  the  intermediate  days,  and  had  dis- 
appeared again.     This  animal  showed  no  sign  of  sickness. 

Guinea  Pig  2  {White  and  Yellow). — On  7th  August,  injected  into  the 
abdominal  subcutaneous  tissue  with  blood  from  the  tail  of  Camel  269,  col- 
lected in  citrate  solution.  Less  than  i  c.c.  of  blood  was  used.  The  camel 
had  occasional  trypanosomes. 

On  August  1 2th,  1 6th,  and  19th,  no  trypanosomes  were  seen. 
August  22nd  (fifteenth   day).      Trypanosomes  easily   found. 
August  24th.   No  trvpanosomes  seen. 

August  28th.   Several  swollen  and  degenerated  trypanosomes  found. 
August  30th.   No  trypanosomes  seen.     Animal  seems  well. 

Guinea  Pig  No.  3. — On  9th  August,  i  to  2  c.c.  of  blood  were  taken 
directly  from  the  superficial  abdominal  vein  of  Camel  106  and  injected 
into  the  abdominal  subcutaneous  tissue.  Occasional  trypanosomes  only 
were  present  in  the  camel. 

No  trypanosomes  were  seen  on  August  12th.  i6th,  19th,  22nd,  or  24th. 

On  28th  August  (nineteenth  day)  trypanosomes  were  numerous,  some- 
times two  in  a  field. 

30th  August. — None  seen. 

Guinea  Pig  No.  4  {Large  Sow). — On  i6th  August,  injected  with  about 
I  to  2  c.c.  of  blood  taken  from  the  superficial  abdominal  vein  of  Camel 
269,  and  collected  in  a  very  small  amount  of  citrate  solution.  The  camel 
had  high  fever,  wnth  numerous  trypanosomes.  No  trypanosomes  were 
seen  on  August  20th,  23rd,  27th,  29th,  and  30th,  and  on  3rd  September, 

Guinea  Pig  No.  5. — On  5th  August,  inoculated  subcutaneously  with 
blood  from  the  tails  of  Camels  8,  16,  30,  and  49.  About  i  to  4  c.c. 
from  each  collected  in  citrate  solution.  Slides  from  these  camels  were 
all  negative. 

On  August  12th  and  i6th  no  trypanosomes  were  seen. 

On  1 8th  August  the  animal  was  found  dead.  Rigor  mortis  had  not 
set  in.  The  subcutaneous  tissue  seemed  CEdematous — apart  from  this,  all 
organs  seemed  normal.  Films  from  the  veins  of  the  neck  and  thorax,  and 
from  the  spleen  and  liver  showed  no  trypanosomes. 

Death  can  only  be  attributed  to  outside  causes. 

Guinea  Pig  No.  6. — On  14th  August  inoculated  as  Guinea  Pig  5,  from 
Camels  228,  297,  462.  There  Avas  slight  clotting  of  the  blood  in  the 
citrate  solution.     The  camels  were  all  negative. 

No  trypanosomes  were  seen  on  August  20th,  23rd,  27th,  29th,  and 
30th^  and  on  3rd  September. 

Guinea  Pig  No.  7. — On  17th  August,  inoculated  as  in  Guinea  Pig  5 
from  Camels  358.  365,  424;  all  negative. 

No  trypanosomes  were  seen  on  August  23rd,  27th.  2Qth,  and  30th.  and 
3rd  September. 

L  2 
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At  the  beginning  of  October,  a  very  minute  quantit\  of  blood  from  a 
camel  swarming  with  tr)  panosomes  was  injected  subculaneously.  This 
was  to  see  whether  a  very  small  (juantity  was  infective.  No  trypanosumes 
were  seen,  though  searched  for  many  times.  However,  the  animal  sank 
gradual!),  and  died  on  21st  November;  was  very  anaemic,  and  the  heart 
was  gorged  with  dark  coagulated  blood.  Lungs  discoloured.  Liver  soft 
and  pale.  Spleen  very  soft  and  diffluent.  Intestines  green  and  ulcerated. 
Bloody  mucus  around  anus.  Hair  loose,  no  oedema,  but  severely  jaun- 
diced.    No  trypanosomes  seen  in  smears. 

Rats  I  and  2  [III us  Alcxandrinus). — On  7th  August  inoculated  with  a 
small  amount  of  blood  collected  in  citrate  solution  from  the  tail  of  Camel 
269  at  a  time  when  trypanosomes  were  few.  The  inoculations  were  into 
the  subcutaneous  tissues  of  the  thigh. 

No  trypanosomes  were  .seen  on  August  12th  or  14th. 

Between  August  i6th  and  i8th,  the  rats  were  seen  to  be  thinner,  with 
eyes  only  half  open  and  apparentlv  swollen,  and  they  were  hardly  able 
to  move.  This  condition  appeared  due  to  the  heat  of  noon-day,  as  they 
soon  recovered  on  being  removed  to  a  cooler  spot.  No  trypanosomes  were 
seen  on  the  i8th  after  long  search. 

None  W'Cre  seen  also  on  August  20th,  23rd.  26th,  or  29th. 

Rat.  No.  3. — On  9th  August  blood  was  taken  directly  from  the  ab- 
dominal vein  of  Camel  106  and  injected  into  Rat  3.  There  were  no 
T.  Lewisi  in  this  rat. 

On  August  1 2th,  14th.  19th,  and  22nd,  trypanosomes  were  searched 
for,  but  none  found.  On  26th  August,  two  definite  but  degenerated  trv- 
panosomes  were  found,  and  one  good  one  was  seen  on  the  30th.  None 
were  found  on  loth  September. 

Rat  No.  4. — On  i6th  August,  blood  was  taken  directly  from  the  ab- 
dominal vein  of  Camel  269  (w^hen  trypanosomes  were  numerous)  and  in- 
jected, with  a  minimum  of  citrate  solution,  into  this  rat. 

No  trypanosomes  were  seen  on  August  19th.  22nd,  26th,  29th,  and 
30th,  or  on  September  loth. 

Rat  No.  5. — On  19th  August  blood  from  the  tails  of  Camels  28, 
45,  and  466  (all  showing  absence  of  trypanosomes  in  blood  sHdes)  was 
injected,,  after  collection  in  citrate  solution,  into  this  rat. 

No  trypanosomes  were  seen  on  August  26th  and  30th.  or  on  loth  Sep- 
tember. 


ANKYL0ST0ML4SIS  AND  OTHER  TROPICAL  DISEASES  IN 

QUEENSLAND. 

R.  A.  O'Brien,  M.B.,  B.S. 
Ankylostomiasis. 

Hisiorv. — The  first  record  T  can  find  is  that  by  Dr.  Hogg,  of  Goodna, 
A.N.G.,  February,  1889.  and  next  a  paper  by  Drs.  Turner  and  Gibson, 
in  1892,  on  cases  occurring  in  Brisbane.  Since  then  the  existence  of  the 
conditions  has  been  well  recognised. 

Prevalence. — The  disease  is  prevalent  in  Queensland  from  the  extreme 
north  to  the  southern  lx>rdpr.  but  is  confined  to  the  Pacific  slope.^  and  prac- 
tically to  sandy  or  loam  soils,  corresponding  in  this  latter  particular  very 
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largely  with  American  experience.  As  to  the  degree  of  prevalence,  ex- 
tremely wild  statements  have  been  made  at  times  in  the  nevv'spapers  of 
Queensland,  and  recently  in  the  Journal  of  Tropical  Medicine.  Without 
going  into  the  matter  in  great  detail,  I  will  give  the  following  particu- 
lars :  — 

(i)  Deaths  in  Queensland  with  ankylostomiasis  appearing  on  the 
certificate,  from  1896  to  1907  inclusive,  number  79,  an 
average  of  seven  a  year  for  the  whole  State.  (There  are 
doubtless  a  number  of  aboriginal  deaths  from  the  same  cause 
that   have  not  been  certified  or   registered.) 

(2)  The  Children's  Hospital,  Brisbane,  from  1898  to  1903,  had  a 

total  of  thirteen  cases,  and  has  had  an  average  of  about  four 
cases  yearly  since. 

(3)  In  Cairns,  in  a  population  of  about  2,000,  during  three  years,  I 

saw  52  cases.  This  is,  I  think,  the  most  intensely  infected 
white  district  in  Queensland.  Aboriginal  stations  at  Frazer 
Island  and  Yarrabah,  in  the  north,  have  been  grossly  infected 
in  the  past,  but  the  incidence  at  the  missions  is  lessening  every 
year  under  intelligent  supervision.  I  went  through  a  school 
in  North  Queensland  of  about  150  children,  and  picked  out 
fifteen  who  looked  very  pallid.  Films  from  only  eight  of 
these  showed  marked  eosinophilia,  presumablv  due  to  anky- 
lostomiasis. 

Identification  of  Queensland  Worm. — This  worm  has,  as  far  as  I  know, 
never  been  identified,  but  I  am  sure  it  is  definitely  the  Ankylostoma 
Duodenale. 

Ova. — My  measurements  of  ova  give  39111  to  42nt  by  54111,  to  66n|..  For 
Ankyl.  Duod.  Maunn,  Allbutt  and  Stiles  give  z^^\  to  43ltt  by  52111,  to  d'^rty. 
For  Nectar  Americanus,  Stiles  and  Allbutt  give  36111,  to  40111,  by  6411^  to  7611^. 

Caudal  Bursa. — The  large  expansion  seen  in  this  worm,  and  the  arrange- 
ment of  the  rays,  is  much  closer  to  drawings  of  A.  Duodenale  than  to 
plates  of  N.  Americanus  or  to  the  actual  worm  itself,  specimens  of  which 
I  obtained  through  the  kindness  of  Dr.   Cole,  of  Manila. 

Mouth. — In  the  Australian  worm's  mouth  are  seen  definite  hooks,  and 
not  the  cutting  plates  that  appear  in  the  N.  Americanus. 

I  have  been  unable  to  find  any  data  bearing  on  the  question  of  the  ex- 
istence of  ankylostomiasis  among  aboriginals  in  early  days.  The  disease 
was  recognised  generallv  in  whites  onlv  in  1890 ;  the  earth-eating 
habit  obtains  widely  among  native  races  in  many  parts  of  the  world,  and 
a  somewhat  protuberant  abdomen  is  a  common  possession  of  many  abori- 
ginal children  who  are  not  infected. 

Into  the  sugar  districts,  which  to  a  certain  extent  coincide  with  the 
coastal  ankvlostoma  areas,  ha\e  been  introduced  from  time  to  time  large 
numbers  of  aliens  from  India,  Java.  China,  Southern  Europe,  &c.,  so 
that  it  is  just  possible  that  the  Old  World  worm  was  thus  introduced.  This 
view  is  of  course  highly  improbable,  because  this  introduction  must  have 
been  fairly  recent,  and  yet  the  aboriginals  from  the  far  north  to  the  ex- 
treme south  are,  and  apparentlv  have  been,  infected  for  many  vears ;  and 
in  a  country  of  such  vast  distances  as  Queensland,  there  are  not  the  same 
facilities  for  spread  that  exist  in  the  Silesian  or  Dolcoath  mines,  so  that 
the  conclusion  is  quite  definite  that  the  w'orm  has  been  in  Queensland  from 
time  very   distant. 
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Causal  Sequence  between  the  Habit  of  Geophagy  and  the  Disease 

.Ankylostomiasis. 

1  tliink  the  two  arc  reci|)r(j<-al.  /.c.  the  jiresence  of  the  worm  causes  in- 
testinal irritation,  the  expression  of  which  is  api:)etite-obliquity,  and  on  the 
other  hand  the  habit  of  earth-eating  existent  amongst  aboriginals  will 
favour  the  introduction  of  the  worm  by  the  mouth.  We  all  know  from 
"\*on  Looss'  brilliant  work  that  skin  infection  is  very  common,  and  the  ex- 
treme view  has  been  promulgated  that  almost  all  ankylostomiasis  is  thus 
conveyed,  but  on  general  grounds  this  seems  unlikely,  at  all  events  in  North 
Queensland,   for  the  following  reasons  : — 

(i)  OwiuL;  to  thf  widesjjfeafl  incidence  of  ankylostomiasis,  and  the 
frequent  opportunity  of  faecal  contamination  in  a  town  with 
ordinary  earth  closet  system,  larvge  must  be  very  plentiful  in 
the  sandy  soil,  and  from  personal  observation  I  can  say  that 
children  pla}  ing  in  this  sand  have  every  opportunity  of  soil- 
ing their  food  with  dirty  hands,  and  thus  conveying  the  larvae 
to  the  alimentary  canal. 

(2)  An  irritable  dermatitis  does  occur  in  the  wet  season,  chiefly  be- 

tween the  toes  and  the  fingers,  but  I  think  that,  making  all 
allowance  for  patients'  forgetfulness  of  slight  attacks  of 
skin  irritation,  a  history  of  this  dermatitis  is  far  from  con- 
stant in  cases  presenting  themselves  with  ankvlostomiasis. 

(3)  I  have  notes  of  two  instances  where  the  introduction  of  a  black 

girl,  an  habitual  earth-eater,  as  nurse  to  a  European  family, 
resulted  in  the  formation  of  the  geophagy  habit  by  the  white 
children.     This  probablv   made  infection  easy.     Thev   were 
all  later  on  treated  for  ankylostomiasis,  and  j^et  had  had  no^ 
histon'  of  dermatitis,  as  far  as  could  be  ascertained. 

(4)  I  have  seen  cases  in  older  children  with  a  severe  numerical  worm 

infection,  and  vet  no  distortion  of  appetite,  except  some  slight 
anorexia. 

Malaria  in  Qlteensland. 

The  authorities  are  either  silent  about  the  existence  of  malaria  in  Aus- 
tralia (^tanson,  Stephens  and  Christophers.  Osier's  system,  and  also 
Scheube),  or  else  definitely  state  that  it  does  not  exist  (Thaver,  Manna- 
berg).  On  the  other  hand,  one  mav  hear  loose  statements  made  as  to  the 
existence  of  malaria  everywhere  in  North  Queensland.  The  truth  is  that 
malaria,  mostly  benign,  does  exist,  but  that  the  disease  is  very  rarely  caught 
in  anv  of  the  towns.  The  improvement  in  drainage  of  pools  that  neces- 
sarily follows  the  formation  of  towns,  means  a  diminution  of  breeding  faci- 
lities, and  though  there  are  districts  where  we  can  go  with  a  fair 
expectation  of  be<"oming  infected,  these  areas  are  few  and  sparsely 
settled. 

Cases. — I  have  notes  of  ^  73  cases  of  malaria  in  four  years  coming  from 
around  and  outside  Cairns.  Yarrabah,  Mareeba,  Russell  River,  Normanton 
and  near  Winton.  I  have  seen  another  70  or  80  cases  definitely  malaria, 
and  al^)Ut  antvtlier  t  ;o  i^rohablv  malaria.  The  diagnosis  of  malaria  re.sts 
in  everv  case  on  the  finding  of  plasmodia  in  the  stained  blood  films.  These 
rases  were  divided  as  follows  : — 

(a)  Twenty -one  were  quotidian,  i.e.,  double  benign  tertian,  with  the 
two  generations  matiuing  and  causing  rigor  at  the  same  iiour 
each  dav. 
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(b)  Five  showed  malignant  parasites  in  film,  and  had  tertian  irregu- 

lar fever.  Two  of  these  disappeared  from  observation  after 
a  few  weeks'  quinine  treatment,  with  crescents  still  in  their 
blood. 

(c)  One  hundred  and  fourteen  were  frank  benign  tertian. 

(d)  Thirty-three  were  clear  quartan  infections. 

The  Laverania  praecox  and  I.averania  immaculata  I  have  not  had  any 
unequivocal  specimens  of. 

BlACKWATER    or    HiEMOGLOBINURIA. 

This  fever,  which  is  now  finally  accepted  by  authorities  as  malarial 
in  origin,  occurs  in  New  Guinea.  The  enormous  mortality  amongst  gold 
miners  at  Woodlark*  Island,  off  the  British  New  Guinea  coast,  some  ten 
years  ago,  I  can  find  noi  mention  of  in  any  standard  work,  the  only  refer- 
ence being  by  Stephens  to  a  case  from  German  New  Guinea.  Dr.  Strang- 
nian  told  me  at  Port  Darwin,  in  1907,  that  malignant  forms  and  black- 
water  often  came  in  from  the  outlying  mining  districts.  There  were  none 
in  hospital  at  the  time  of  my  visit. 

Maintenance  of  Infection  in  Sparsely  Populated  Areas. 

It  is  difficult  to  see  how  the  cycle  of  infection  is  kept  up  in  some  of  the 
sparsely  populated  mangrove  swamp  areas  of  the  North.  On  examining 
bird's  blood  I  thought  I  got  a  clue,  for  in  many  of  the  berry -eating  birds 
of  the  jungle  I  found  erythrocytes  with  punctate  basophilic  spots  indis- 
tinguishable from  typical  Schiiffner's  dots  in  a  human  malarial  film.  I 
have  found  these  dots  in  eight  birds — species  not  determined — from  these 
swamp  areas.  In  three  I  have  found  large  intracorpuscular  parasites,  which 
resembled  closely  a  large  benign  tertian  gametocyte.  I  had  no  opportunity 
of  working  out  the  life  cvcle  of  this  parasite,  for  the  individual  birds  from 
which  I  got  these  films  were  shot  far  away  from  home,  and  I  kept  merely 
the  slides ;  nor  had  I  an  opportunity  of  returning  to  that  particular  place 
subsequently.  In  a  flying  fox  shot  at  Cardwell,  near  Geraldton,  in  Decem- 
ber, I  found  in  the  erythrocytes  a  few  enhsemamoebag.  which  resembled 
exactly  a  quartan  malarial  parasite  shortly  before  segmenting.  Here  again 
T  had  no  opportunity  of  working  out  the  life  cycle.  The  only  parallel 
observation  I  can  find  is  one  of  Dionisi's  in  bats,  and  one  of  Koch's  in 
monkeys,  but  in  neither  case  did  these  workers  trace  the  de\'elopment  of  the 
parasite  so  as  to  confirm  the  hypothesis. 


Malarial  Prophylaxis. 

In  Northern  Australia  one  finds  instances  of  the  success  of  antimalarial 
measures  as  definite  as  the  classical  ones  of  Ismailia  and  Swettenham, 
tliough  on  a  smaller  scale,  of  course. 

(i)  Samarai,  in  British  New  Guinea,  was  for  years,  I  am  informed 
by  the  Chief  Medical  Officer,  a  densely  infected  malarial 
area,  and  fever  was  universal.  A  few  years  ago  the  long 
swamp  on  the  island  was  filled  in,  and  endemic  malaria  as 
well  as  anopheles  have,  according  to  the  last  annual  report, 
entirely  disappeared  from  Samarai. 
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(ii.)  Cairns  is  an  equally  striking  example  of  the  result 
of  drainage  measures.  This  filling-in  of  low-lying 
areas  .  has  been  going  on  slowly  for  years,  and  has 
been  more  vigorously  carried  out  since  1903.  The 
town  itself  was  formerly  a  malarial  area,  and  in  1900, 
out  of  no  mosquitoes  caught  in  a  somewhat  dark  room  in 
the  centre  of  the  town,  33  were  anopheles.  In  my  three  years' 
residence,  though  constantly  on  the  watch,  I  saw  only  three 
individual  anopheles  in  the  town,  nor  have  I  seen  a  single 
case  of  infection  in  that  area,  though  cases  are  seen  at  times 
in  the  outskirts,  where  a  large  swamp  exists,  providing 
breeding  places  for  multitudes  of  mosquitoes, 

(iii.)  At  Yarrabah,  an  aboriginal  settlement  nea;:  Cairns,  the  malarial 
incidence  has  been  greatly  reduced  by  filling-in  most  of  the 
breeding  pools  near  the  head  mission  house,  and  by 
"  kerosening"  the  collections  of  water  around  the  station.  In 
1907,  during  a  visit,  I  found  a  recrudescence  of  fever.  On 
the  high  ground  immediately  behind  the  mission  near  the  tinv 
head  reservoir  of  water  that  supplies  the  settlement,  I  found 
nimierous  pools  in  depressions  in  the  rock  left  by  the  over- 
flowing water  during  the  heavy  rain,  and  in  these  were  nume- 
rous larvae  of  anopheles.  Some  of  the  pools  contained  tadpoles, 
and  in  these  pools  lar\-3e  w^ere  never  found.  I  transferred  the 
tadpoles  to  other  pools  containing  larvae,  with  the  result  that 
the  latter  had  all  disappeared  bv  next  morning.  The  "  bovs"^ 
have  since  paid  special  attention  to  these  potential  breeding 
places,  and  by  "  kerosening  "  and  transferring  tadpoles  have 
kept  them  clear  of  anopheles,  with  a  consequent  diminution 
in  the  number  of  cases  of  malaria. 


FiLARIASIS. 

This  disease  exists,  I  think,  more  widely  than  is  suspected,  in  Queens- 
land. Cases  are  recorded  from  Brisbane  to  the  extreme  north,  but  I  think 
are  very  infrequent  in  the  far  western  parts  of  Queensland.  I  once  found 
worms  in  the  night-blood  of  three  unsuspected  patients  in  a  total  of  50 
in  Brisbane,  two  in  a  series  of  fifteen  at  Port  Douglas,  and  have  often 
found  filariae  unexpectedlv. 


Toxic  Amblyopia. 

A  form  of  very  sudden  blindness,  occurring  at  times  without  any 
obvious  meningeal  svmptoms.  presents  itself  occasionallv  in  the  north.  A 
berrv  of  the  finger-cherrv  tree  (Rhodomvrtus  "NFacrocarpa)  has  been 
arraigned,  as  also  a  fungus  found  on  the  berries,  but  there  is  no  definite 
evidence  either  in  the  histories  of  the  cases,  in  analvsis  of  the  berries,  or  in 
feeding  experiments,  to  support  this  belief. 

I  have,  unfortunatelv.  been  unable  to  obtain  a  single  good  medical  his- 
tory with  ophthalmoscopic  record.  Later,  the  cases  show  complete,  or  almost 
complete,  optic  atrophy. 
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H/EMOGREGARINA  PETAURI— A  HEMOGREGARINE  OF  A 
MARSUPIAL  FLYING  SQUIRREL. 

D.  A.  Welsh,  M.A.,  B.Sc,  M.D.,  and  J.  E.  V.  Barling, 

M.B.,  Ch.M. 

(From  the  Pathological  Laboratories,  University  of  Sydney.) 

Of  the  many  recent  developments  of  modern  pathology,  none  are  more 
fascinating,  and  few  are  more  important,  than  the  recognition  of  the 
variety  and  significance  of  the  parasitic  protozoa.  The  rapid  advance  in 
our  knowledge  of  protozoology  within  recent  years  recalls  the  earlier  rise 
and  progress  of  bacteriology,  and,  indeed,  the  diseases  of  man  and  other 
animals  that  may  now  be  ascribed  to  protozoon  agencies  are  comparable 
in  number  and  in  gravity  only  with  the  bacterial  infections.  Many  of 
the  parasitic  protozoa  have  long  been  known,  including  such  important 
forms  as  the  entamoeba  of  dysenterv  and  the  plasmodia  of  malaria ;  but 
even  in  regard  to  such  well-known  forms  the  advance  in  knowledge  within 
the  last  few  years  has  been  relatively  enormous.  In  regard  to  other  forms, 
the  trypanosomes,  the  spirochsetes  and  spirilla,  and  the  spojozoa,  scientific 
progress  has  been  still  more  remarkable,  and  even  a  resume  of  the  more 
important  researches  would  occupy  many  pages.  Our  object,  however,  is 
merely  to  put  on  record  our  observations  on  what  we  believe  to  be  an 
undescribed  protozoon  parasite,  which  has  a  special  interest  for  us  here, 
inasmuch  as  we  believe  it  also  to  be  the  first  of  its  kind  to  be  discovered 
in  a  typical  Australian  mammal. 

For  several  years  we  made  an  examination  of  the  blood  of  all  the 
typically  Australian  mammals,  birds  and  reptiles,  to  which  we  could  gain 
access,  and,  although  many  individuals  were  investigated,  the  results 
were  consistently  negative  so  far  as  blood  parasites  were  concerned.  In 
October,  1907,  however,  we  had  an  opportunity  of  examining  the  blood  of 
a  family  of  the  marsupial  flying  squirrel  {Petaurus  schireus)*  consisting  of 
a  male,  a  female,  and  one  young.  In  the  blood  of  the  female  and  of  the. 
young  we  did  not  find  any  parasites ;  but  in  the  blood  of  the  male 
animal  numerous  unpigmented,  non-amoeboid  protozoa  were  present.  Un- 
fortunately, within  a  few  days  after  the  blood  was  taken,  the  animals 
unexpectedly  died  from  exposure,  and  we  were  unable  to  secure  the  bodies 
for  further  examination.  We  have  delayed  publishing  our  results  in  the 
lx>pe  that  we  might  have  obtained  further  material ;  but  we  have  so  far 
been  unsuccessful.  Our  description  and  identification  of  the  parasite  is. 
therefore,  based  on  an  examination  of  the  few  blood  films  that  we  had 
secured  in  our  preliminary  investigation.  The  examination  of  the  various 
tissues  of  the  infected  animal  to  determine  the  presence  or  absence  of 
cystic  stages  of  the  protozoon  parasite,  and  the  still  more  interesting 
examination  of  ecto-parasites,  to  investigate  the  reproductive  cycle  of  the 
protozoa,  have  hitherto  been  impossible.  Nevertheless,  enough  data  are 
at  our  disposal  to  enable  us  to  decide  that  the  protozoon  in  question  is.  in 
all  probability,  a  species  of  hsemogregarine,  and  to  support  the  further 
conclusion  that  it  is,  to  the  best  of  our  knowledge,  an  undescribed  form. 
The  latter  conclusion  is  based  on  two  facts,  (i)  that  the  protozoon  presents 
striking  morphological  differences  from  the  few  other  mammalian  hsemo-  , 
gregarines  described  and  figured  by  their  original  observers,   and  (2)  that 

*  We  are  indebted  to  Professor  Haswell  for  his  kindness  in  identifyincf  the  genus  for  us.  As  he  did 
not  see  the  animals  he  was  unable  to  decide  their  species;  but,  from  our  description,  he  considers  the 
species  to  be  either  P.  nciureus  or  P.  breviceps,  and  more  probablj  the  termer. 
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it  infests  the  blood  of  an  animal  in  which  haemogregarines  have  not 
previously  been  noted.  On  these  grounds  we  have  provisionally  dis- 
tinguished our  parasite  as  a  new  species,  Hccmogrcgarijia  ■petmiri. 

The  lisemogregarines  form  a  genus  closely  allied  to  the  genus  Plas- 
modium, of  which  the  malarial  parasite  is  the  best  known  representative. 
They  resemble  malarial  parasites  in  the  partiality  of  the  trophozoites  for 
the  red  blood  corpuscles  of  the  vertebrate  host,  and  in  the  manifestation 
of  a  distinct  trophic  phase  (schizogony)  passed  within  the  tissues  of  a 
\ertebrate  host,  alternating  with  a  distinct  reproductive  phase  (sporogony) 
probably  passed  within  the  body  of  an  invertebrate  host.  It  is  true  that 
in  most  instances  the  invertebrate  host  is  not  known;  but  the  increasing 
nimiber  of  cases  in  which  it  has  l>een  (iiscovered  render  probable  its 
existence  in  all  cases.  But  in  two  important  respects  the  haemogregarines 
differ  from  the  plasmodia,  (i)  in  being  non-amoeboid,  and  (2)  in  being 
non-pigmented.  Typically,  the  haemogregarine  presents  itself  as  an  endo- 
cellular  {larasite  of  a  small  worm-like  form  (vermicule),'  of  fixed  outline, 
encysted  within  the  red  cells.  Some  forms,  Ijeing  larger  than  the  red 
cells  they  inhabit,  become  curled  up  within  them,  the  "  tail  "  being  sharply 
flexed  upon  the  body.  Other  forms,  being  shorter  than  the  diameter  of 
the  invaded  red  cells,  present  a  short  "sausage"  form.  Although  non- 
amoeboid,  the  vermicule  may  exhibit  active  movements,  emerging  from 
the  red  blood  cells  and  gliding  across  the  field  of  the  microscope,  when 
the  blood  is  examined  in  the  fresh  condition.  So  far  as  is  known,  they 
are  relatively  innocuous  parasites,  and,  at  the  most,  produce  only  a  minor 
degree  of  anaemia.  Their  interest  and  significance  lie  in  their  relation- 
ship to  more  important  genera,  and  in  the  fact  that  recent  discoveries  ha\e 
revealed  a  wider  distribution  of  these  parasites  than  was  previously  known. 

Haemogregarines  have  long  been  known  as  not  uncommon  parasites  of 
cold-blooded  vertebrates,  and  many  forms  have  been  described  in  the 
blood  of  fish,  amphibians,  and  reptiles.  They  are  unknown  in  the  in- 
vertebrata,  and  in  birds.  Up  to  the  year  1905,  moreover,  they  had  not 
been  recognised  as  parasites  of  mammals.  But  in  that  year  Christophers 
described  Hamogregarina  gerhiUi,  a  haemogregarine  infesting  the  red 
blood  corpuscles  of  a  species  of  Indian  field  rat ;  and  in  the  same  vear 
Balfour  discovered  a  similar,  but  distinct,  parasite,  Hccmogrcgarina  jaciili, 
inhabiting  the  red  blood  cells  of  the  jerboa  or  desert  rat  of  the  Soudan. 
More  recently  Laveran  found  the  same  parasite  in  jerboas  from  Tunis. 
So  far,  no  other  forms  of  mammalian  haemogregarine  parasitic  on  the  red 
blood  corpuscles  have  been  described.  The  peculiar  parasites  discovered 
by  Graham-Smith  in  the  blood  of  the  mole  do  not  appear  to  belong  to 
this  genus.  It  is  probable,  however,  that  the  recently  described  leucocv- 
toza  of  mammals  may  be  included  among  the  haemogregarines,  e.g.,  the 
leucocytozoa  of  dogs  in  As.sam,  described  in  1905  by  James  and  by  Bent- 
ley,  the  leucocytozoa  described  by  Patton  in  the  palm  squirrel  of  India^ 
the  leucocytozoa  found  in  rats  infected  by  Tryfanoso^na  lewisi,  and  some 
others. 

Morflwlogy  of  H .  fetauri. — The  parasites  were  elongated  oval  bodies, 
roughly  cylindrical  in  outline,  with  a  very  uniform  transverse  diameter  and 
rounded  ends.  The  long  axis  of  the  parasite  was  slightlv  greater  than 
the  average  diameter  of  the  healthy  red  blood  corpuscles,  its  transverse 
diameter  was  slightly  less  than  half  that  length.  Hence  the  general 
appearance  of  the  vermicule  was  that  of  a  short  thick  sausage.  The 
sharply  flexed  "  tail  "  so  characteristic  of  the  longer  forms  of  endocor- 
puscular  haemogregarines  was  not  in  any  instance  observed. 
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For  about  three-fifths  of  its  length  each  parasite  consisted  of  finely 
granular  cytoplasm  (coloured  blue  by  the  Leishman-Romanowsky  stain) 
apparently  of  very  uniform  density  throughout,  though  minuter  points  of 
deeper  staining  affinity  might  here  and  there  appear.  Occasionally 
small  unstaining  areas,  probably  vacuoles,  were  noted  in  the  cytoplasm, 
and  occasionally,  also,  mmute  dots  of  chromatin  were  scattered  in  the 
neighbourhood  of  the  nucleus.  No  evidence  of  pigment  was-  at  any  time 
observed. 

The  remaining  two-fifths  of  each  parasite  was  occupied  mainly  by  a 
relatively  large  terminal  nucleus  (^coloured  pink  and  red  by  the  Leishman- 
Romanowsky  stain).  That  extremity  of  the  nucleus  directed  towards  the 
centre  of  the  parasite  formed  an  almost  straight  line,  whereas  the  polar 
extremity  was  more  rounded.  At  the  central  end  of  the  nucleus  there  was 
frequently  to  be  seen  a  rarefaction  of  the  cytoplasm  indicated  by  a  narrow 
pale  zone  adjacent  to  the  nucleus;  whereas  the  polar  extremity  of  the 
nucleus  was  capped  by  a  thin  crescent  of  condensed  cytoplasm,  staining 
deep  blue,  and  forming  one  jxDle  of  the  organism.  With  the  exception 
of  the  polar  cap  of  dense  cytoplasm,  the  whole  of  this  end  of  the 
parasite  (equivalent  to  about  two-fifths  of  the  total  length)  was  occupied 
by  nuclear  matter.  The  staining  of  the  nucleus  varied  greatly  in  intensity 
in  different  parts  from  pale  pink  to  scattered  strands  of  deep  red.  The 
deepest  red  portion  was  massed  in  the  centre  and  in  a  narrow-  strip  along 
one  side  of  the  nucleus.  Sometimes  a  slight  constriction  was  apparent  at 
the  junction  of  the  cytoplasmic  three-fifths  with  the  nuclear  two-fifths 
of  the  parasite. 

Each  parasite  had  a  very  sharp  outline,  as  if  limited  by  a  very  definite 
membrane  or  cuticle.'  Moreover,  the  parasites  showed  practically  no 
variation  in  general  form,  nor  in  the  relative  disposition  of  cytoplasm 
and  nucleus.  Slight  variations  in  size,  however,  were  not  uncommon,  the 
largest  forms  being  about  half  as  large  again  as  the  smallest.  Although 
a  very  large  number  were  at  one  time  or  another  passed  in  review,  no 
indication  of  sporulation  was  observed.  Only  forms  corresponding  to 
trophozoites  were,  therefore,   found. 

In  only  one  instance  were  two  parasites  found  within  the  same  red 
cell.  In  this  case  the  two  parasites  were  of  equal  size,  but  much  smaller 
than  the  other  hsemogregarines  seen  in  the  blood.  They  were  alike  in 
structure,  but  did  not  present  all  the  morphological  details  in  nucleus  and 
in  c\  toplasm  found  in  the  isolated  hsemogregarines  of  this  species.  They 
occupied  the  centre  of  the  red  cell,  lying  in  close  contact,  symmetrically 
disposed  and  nearly  parallel.  The  cytoplasmic  portion  of  each  was 
separately  defined,  but  their  nuclear  extremities  were  partially  over- 
lapping, or  partially  fused  together.  The  appearances  suggested  not 
so  much  a  multiple  infection  of  the  old  cell  as  the  longitudinal  fission 
of  a  parasite  within  the  cell  and  the  formation  of  two  daughter  forms  as 
yet  imperfectly  developed. 

Relaiion  of  Parasites  to  Red  Corfiiscles. — Without  exception,  the 
parasites  were  found  to  be  either  wholly  or  partlv  within  (or  upon)  the 
red  blood  cells.  None  were  found  within  leucocytes,  and  no  free  forms 
were  observed.  Most  commonlv  the  parasite  was  wholly  within  the  cor- 
puscle, and  the  invaded  corpuscle  was  invariably  larger  than  the  average 
red  cell  of  the  blood.  Hence,  although  the  long  axis  of  the  parasite  was 
longer  than  the  average  diameter  of  the  healthy  red  cells,  the  parasite 
was  usually  shorter  (and  sometimes  considerably  shorter)  than  the  diameter 
•of  the  enlarged  red  cell  containing  it.     The  position  of  the  parasite  within 
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the  cell  was  usually  eccentric,  so  that  one  end  and  one  side  of  the 
parasite  was  nearer  the  circumference  of  the  red  cell  than  was  the  other 
end  or  side.  Sometimes  the  invaded  red  cell  formed  a  large  oval,  with 
the  long  axis  of  the  parasite  in  the  short  axis  of  the  oval,  so  that  the 
ends,  or  one  end,  of  the  parasite  might  proiect  beyond  the  margin  of  the 
red  cell.  Less  commonly  the  parasite  projected  one-third  or  one-half  of 
its  length  outside  the  red  cell,  and  appeared  to  be  in  process  of  leaving 
(or  entering)  the  corpuscle.  But  no  free  vermicules  were  observed  in  the 
stained  preparations,  and,  as  already  explained,  no  opportunitv  of 
examining  the  fresh  blood  was  given. 

The  enlarged  red  cells  containing  the  parasites  were,  as  a  rule,  slightly 
paler  than  the  average  of  the  healthv  red  cells  around;  but  this  pallor  did 
not  appear  to  be  greater  than  would  be  accounted  for  by  the  relative 
increase  in  size  of  the  cell,  and  consequent  distribution  of  the  colouring 
matter  over  a  larger  area.  In  some  of  the  invaded  red  cells  no  diminution  of 
staining  intensity  could  be  noted ;  but  in  a  few  very  considerable  pallor 
was  apparent.  The  invaded  corpuscles  appeared  to  be  flabby  and  easily 
distorted;  the  corpuscles  showing  the  greatest  enlargement  showed  also 
the  greatest  distortion,  and,  in  stained  films  at  least,  the  outline  of  the 
enlarged  corpuscle  could  not  be  said  to  follow  the  outline  of  the  con- 
tained parasite. 

In  the  great  majority  of  instances  no  line  of  demarcation  was  dis- 
tinguishable between  the  substance  of  the  red  cell  and  the  substance  of  the 
parasite,  the  sharply  defined  outer  membrane  of  the  parasite  being  closelv 
apposed  to  the  colouring  matter  of  the  red  cell.  In  particular  there  was 
no  evidence  of  an  unstaining  "  cytocyst  "  as  described  by  Christophers 
in  H.  gerbilU.  In  a  few  instances  a  semicircular  unstaining  area  in  the 
red  cell,  resembling  a  large  vacuole,  was  found  closely  applied  to  the 
parasite. 

The  number  of  infected  red  cells  was  considerable.  With  a 
yVj-in.  Zeiss  achromatic  objective  and  No.  3  eye-piece,  the  majority 
of  the  fields  W'ere  barren ;  but  occasionally  a  field  containing  two,  three,, 
or,   rarelv,   four,   parasites  would  present  itself. 

Comparison  with  other  Mammalian  Hcemogrcgarines. — H.  fetauri, 
being  a  parasite  of  the  red  blood  corpuscles  alone,  need  not  be  compared 
in  detail  with  the  leucocytozoa,  from  which,  owing  to  the  difference  in 
habitat,  it  may  be  assumed  to  be  distinct.  In  regard  to  the  only  other 
forms  of  haemogregarine  known  to  infest  the  red  blood  cells  of  mammals, 
the  structural  features  of  the  endocorpuscular  trophozoites  are  so  markedly 
different  from  those  presented  by  H.  fetauri  that  a  specific  distinction 
must,  in  our  judgment,  be  admitted  to  exist.  H.  gerbilli,  for  example, 
rlifferers  from  H .  petaiiri  in  being  longer,  in  having  a  "  tail "  sharply 
flexed  on  the  body  in  the  encysted  endocorpuscular  form,  in  the  nucleus 
not  being  polar  or  terminal  in  position,  and  in  possessing  an  unstaining 
"cytocyst"  separating  the  trophozoite  from  the  colouring  matter  of  the 
corpuscle.  //.  jaculi  (vel  Balfouri),  on  the  otner  hand,  more  nearly  re- 
sembles H.  fetauri^  inasmuch  as  in  both  cases  the  endocorpuscular  stage 
assumes  the  short  sausage  form  without  flexion  of  the  "tail."  But  the 
characteristic  terminal  position  of  the  nucleus  and  the  relatively  stout, 
thick  lx>dv  of  the  trophozoite  of  H.  fetauri  are  in  marked  contrast  to  the 
centrally  placed  nucleus  and  relatively  slender  form  of  the  corresponding 
stage  of  H .  jaculi. 

Apart,  however,  from  these  verv  definite  morphological  differences,  the 
fact  that  H.   fetauri  is  found  in   a  marsupial   is   additional  presumptive 
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evidence  of  its  specificity,  since,  as  a  general  rule,  it  may  be  said  that 
different  mammalian  genera  are  naturally  infected  by  protozoa  that  are 
specifically  distinct.  At  any  rate,  we  believe  that,  havmg  regard  to  the 
characters  of  the  parasite  and  to  the  type  of  the  host,  we  have  made  out 
a  case  for  accepting  the  protozoon,  in  the  first  place,  as  a  haemogregarine, 
and,  in  the  second  place,  as  a  new  species. 

In  conclusion,  we  may  note  the  wide  distribution  of  the  hsemogregarines 
infesting  the  red  blood  corpuscles  of  mammals,  since  one  has  been  found 
m  Africa,  one  in  India,  and  one  in  Australia  ;  and.  it  is  interesting  to  note 
the  further  fact  that  all  have,  so  far,  been  described  only  in  rodents. 
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H^MOGREGARINA    DASYURI.— A    PRELIMINARY  •  NOTE    ON 
.    AN       UNDESCRIBED        H/EMOGREGARINE        OF        THE 
AUSTRALIAN    NATIVE    CAT. 

D.   A.  Welsh,   M.A.,  B.Sc,   iNI.D.,   Elsie  J.  Dalyell,  and  Mary 

B.      BURFITT. 

(From  the  Pathological  Laboratories  of  the  University  of  Sydney). 

In    June,    1908,    while   examining   the   blood   of   a   female   native   cat 
(Dasynrus   viverrinus),    we   noticed   a   number   of   protozoon   parasites   ap- 
parently encysted  within  the  red  blood  corpuscles.     During  the  preceding 
long  vacation   and   Lent  term  we  had  examined  the  blood  of  nine  other 
dasyures,  and  one  of  us,  in  conjunction  with  Dr.   Barling,  had  previously 
examined  manv  other  dasyures  without  finding  any  evidence  of  blood  para- 
sites.    The  infection  would  appear  to  be  somewhat  uncommon,    since  at 
least  50  dasyures  must  have  been  examined  before  any  parasite  was  de 
tected.     The  uncertainty  and  scarcitv  of  material  for  further  investigation 
of  this  parasite  is  in  marked  contrast  with  the  abundant  material  obtained 
bv  Christophers,  and  by  Balfour  in  the  case  of  the  two  hasmogregarines  of 
mammalian  red  blood  corpuscles  discovered  by  them.      In    a    species    of 
Indian  field  rat  in  the  neighbourhood  of  INIadras,  Christophers  found  that 
infection  by  H .  gcrhilli  was  verv  common — nnlv  ■verv  few  of  the  large  num- 
ber of  rats  examined  were  free  from  infection,  though  the  number  of  para- 
.sites  present  varied  greatly  in  different  animals.     Balfour's  experience  with 


the  jerboa,  or  desert  rat,  of  the  Soudan  was  very  similar;  out  ot  62  jerboas 
examined  ail  but  h\c  liarbourcd  ^J.  jaciili  {vet  Baijoun)  m  tlieir  blood. 

Soon  alter  this  native  cat  was  received  at  tlie  laboratory,  blood  lilms 
were  prepared,  but,  as  we  were  all  otherwise  busy,  they  were  overlooked 
tor  some  days.  Meantime  the  animal  died,  without  having  shown  signs  of 
illness,  and  without  the  parasitic  infection  having  been  suspected.  We  are 
indebted  to  the  forethought  ot  the  pathological  attendant,  Mr.  George 
.Macdonald,  who  set  aside  some  tissues  for  our  use.  Various  circumstances, 
liowe\er,  have  prevented  us  from  carrying  this  research  further  than  an  ex- 
amination of  the  stained  blood,  lilms  taken  during  life,  but,  on  that  evidence 
alone,  we  believe  the  parasite  to  be  an  undescribed  species  of  hsemogre- 
garine.  Additional  interest  attaches  to  this  parasite  from  the  fact  that  it 
was  found  in  a  typical  marsupial,  and  from  the  further  fact  that  it  infests 
the  red  blood  corpuscles  of  a  carnivore.  All  other  hgemogregarines  infest- 
ing the  red  blood  corpuscles  of  a  mammalian  host  have,  so  far  as  we  know, 
been  described  only  in  rodents  (cf.  H.  gerbilLi  of  Christophers,  H.  jaculi  of 
IJalfour,  and  H.  fctauri  of  Welsh  and  Barling).  Following  the  usual 
nomenclature  in  which  the  specific  name  of  the  parasite  is  supplied  by  the 
generic  name  of  the  host  in  wliich  the  trophozoites  are  found,  we  have  pro- 
\  isionally  adopted  H.  dasyuri  as  the  distinguishing  name  of  this  parasite. 

Structure  of  H.  das\uri  and  its  relation  to  the  hcemocytes,  as  seen  in 
stained  films  of  the  peripheral  blood  taken  during  life. — Most  of  the  para- 
sites were  found  within  the  red  blood  cells,  but  a  few  were  encountered 
free  in  the  plasma.  Of  the  intra-corpuscular  forms,  probably  representing 
the  trophozites,  there  were  three  main  types  which  may  be  distinguished  as 
{a)  completely  flexed,  {h)  semi-flexed,  and  (c)  unflexed.  The  extra-corpus- 
cular forms,  probablv  representing  the  free  vermicule  stage,  were  all  un- 
flexed. All  these  forms,  whether  intra  or  extra-corpuscular,  w-ere  character- 
"i/ed  by  a  sharply  defined  capsule  with  no  indication  of  amoeboid  activity, 
total  absence  of  pigment  granules,  a  bodv  larger  than  the  average  red  blood 
corpuscles,  and  a  large  oval  nucleus.  In  the  peripheral  blood  no  indica- 
tion or  fission  or  of  sporulation  w^as  obtained. 

(a)  By  far  the  greater  number  of  the  trophozoites  were  sharply  flexed 
to  form  oval  cysts  within  the  haemocytes.  These  cysts  varied  slightlv  in 
size,  but  all  were  much  greater  than  the  average  red  blood  cell.  As  a  rule 
the  long  axis  of  the  c\st  was  at  least  \\  times  the  diameter  of  the  average 
healthy  red  cell,  while  the  transverse  axes  of  the  cyst  varied  from  i  or  x\ 
to  \\  times  that  diameter.  Occasionally,  therefore,  the  cysts  were  almost 
spherical  in  outline.  Within  the  cyst  two  portions  of  the  parasite  could  be 
distinguished — a  larger  portion,  containing  the  nucleus  with  a  smaller 
portion  sharply  flexed  upon  it.  We  may  provisionally  distinguish  the 
larger  portion  as  "anterior."  and  the  smaller  portion  as  "  posterior,''  since 
it  is  the  smnller  portion  that  becomes  uncurled  to  form  a  short  "  tail."  as 
the  encvsted  trophozoite  becomes  straightened  out  to  form  the  vermicule. 
and,  on  the  analogy  of  //.  gerbilli,  in  which  forms  wdth  short  curled  "tails" 
were  observed,  we  may  assimie  that  the  end  we  have  distinguished  as  "  an- 
terior "  would  in  the  motile  vermicule  stage  probablv  travel  in  front.  We 
had  not,  however,  an  opportunity  of  determining  this  point.  With  the 
Leishman-Romanowsky  stain  there  was  revealed  a  large,  oval,  red  nucleus 
extending  from  the  flexure  throughout  about  3-5ths  of  the  length  of  the 
anterior  portion.  The  nucleus  appeared  to  consist  of  a  pale  pink  ground 
substance  intersected  bv  dark  red  lines  of  chromatin,  which  were  frequently 
disposed  in  the  form  of  a  more  or  less  regulnr  net-work.     The  re.st  of  the 
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anterior  portion  consisted  of  a  delicate  cytoplasm  staining  blue,  sometimes 
very  faintlv  coloured  and  homogeneous  in  appearance,  at  other  times  more 
deeply  staining  and  slightly  granular.  Not  infrequently  in  this  cytoplasm 
anterior  to  the  nucleus  there  were  present  se\eral  minute  deep  red  dots 
of  chromatin. 

A  very  narrow  constriction  marked  the  juncture  of  the  anterior  ancl 
posterior  portions,  and  from  this  point  the  posterior  portion  expanded  con- 
siderably before  tapering  off  to  its  extremity.  The  anterior  and  posterior 
portions  ^vere  closely  apposed,  but  were  not  infrequently  separated  bv  a 
thin  straight  line  of  bluish-white  colour.  Sometimes  the  extremity  of  the 
posterior  portion  met  the  extremity  of  the  anterior  portion,  but  more  fre- 
quently the  posterior  portion  extended  only  about  3-4ths  of  the  length  of 
the  anterior.  The  staining  reactions  of  the  posterior  portion  were  very 
similar  to  those  of  the  cytoplasm  of  the  anterior  portion,  though  chromatin 
dots  were  rarely  present.  With  certain  intensities  of  the  Leishman-Roman- 
owsky  stain,  however,  a  bar  or  dot  of  chromatin  was  very  constantly  present 
in  the  posterior  portion,  particularly  where  its  free  extremity  impinged  on 
the  anterior  portion. 

The  infected  red  corpuscle  was  greatly  stretched  by  this  large  parasite 
within  it.  As  a  rule  a  narrow  strip  of  the  hasmocvte  could  be  distinguished 
over  the  convexity  of  the  anterior  portion,  and  a  similar  strip  over  the  con-, 
vexity  of  the  posterior  portion.  As  a  rule  also  these  remains  of  the  red  cell 
were  not  less  deeply  coloured  than  the  healthy  red  cells  around.  Occasion- 
ally, however,  the  remains  of  the  red  cell  were  greatly  decolourized,  and  in 
a  few  instances  no  traces  of  the  red  corpuscle  could  be  detected  around  the 
curled-up  parasite. 

{b)  Forms  in  which  the  parasite  was  incompletely  flexed  were  less 
common.  The  posterior  portion  was  relatively  diminished,  its  extremity 
Avas  separated  from  the  anterior  portion,  and  the  adjacent  margins  were  no 
longer  in  close  apposition.  The  flexure  was  no  longer  so  acute  and  narrow, 
but  more  rounded  and  broader.  The  appearance  of  the  parasite  was  now 
roughly  that  of  a  letter  U,  in  which  one  limb  was  much  longer  and  much 
thicker  than  the  other.  The  nucleus  was  less  elongated,  being  shorter, 
thicker,  and  more  nearly  spherical.  Moreover,  it  was  some  distance  awav 
from  the  flexure.  The  changes  suggested  that  the  encysted  parasite  had 
overcome,  or  was  being  relieved  from,  the  pressure  or  tension,  and  that,  in 
process  of  straightening  itself  out,  the  posterior  portion  was  not  only  un- 
bending, but  was  being  taken  up  into  the  anterior  portion.  Other  features 
remained  unaltered,  e.g.,  chromatin  dots  persisted  in  the  cytoplasm  anterior 
to  the  nucleus.  The  remains  of  the  greatly  distended  red  cell,  often  well 
coloured,  but  sometimes  decolourized,  were  usually  visible,  both  on  the  con- 
vexity and  in  the  concavity  of  the  unfolding  parasite. 

(c)  In  a  few  instances  the  trophozoite  was  fully  extended  within  the  red 
l)lood  cell,  and  the  relatively  great  length  of  the  parasite  was  revealed.  The 
.uncoiled  trophozoite  presented  itself  as  a  slightly  curved  sausage  form  or 
as  a  somewhat  crescentic  form  with  rounded  extremities.  The  aopearance 
suggested  that  of  a  crescentic  gametocyte  in  malaria  of  exaggerated 
dimensions.  In  length  the  unflexed  trophozoite  was  between  two  and  three 
times  the  diameter  of  the  average  healthy  red  cell,  and  in  width  only  about 
one-half  that  diameter.  This  width  was  uniformly  maintained  throughout 
the  greater  part  of  the  length  of  the  parasite,  narrowing  slightly  towards 
each  rounded  end.  The  nucleus  was  centrally  placed,  and  completely  filled 
the  body  of  the  parasite  for  a  distance  of  about    one-fourth    of    its    total 
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iciigih.  'Jlic  cxiromiiR  s  of  .nc  luiclciis  were  truncated  and  only  very  slightly 
rounded,  lis  chronuitin  appeared  as  closely  packed  dots  and  strands  ot 
deep  reds  throughout  a  pink  substratum.  On  each  side  of  the  nucleus  the 
cytoplasm  was  similar,  being  linely  granular  with  occasional  points  ot 
darker  blue.  Each  end  was  about  the  same  size,  though  in  some  forms  it 
was  noted  that  one  end  was  slightly  thicker  than  the  other,  and  apparentK 
represented  the  "  anterior  "  portion.  Chromatin  dots  were  occasionally  pre- 
sent in  the  cytoplasm  near  one  end  of  the  nucleus — in  the  broader  "  an- 
terior "  portion,  when  that  could  be  distinguished.  The  invaded  red  cell 
was  greatly  stretched  between  the  horns  of  the  crescentic  trophozoite.  In 
most  cases  a  strip  of  well-coloured  haemocyte  was  stretched  both  on  the  con- 
vexity and  in  the  concavity  of  the  crescent.  In  some  cases  the  hsemocvte 
was  decolourized  and  could  onlv  with  difficulty  be  made  out. 

The  number  of  corpuscles  infected  by  this  parasite  was  considerable, 
and  recalled  the  incidence  of  the  infection  in  the  ca.se  of  H.  feiauri.  With 
a  Zeiss  i-i2th  inch  objective.  No.  3  eye- piece,  and  tube- length  of  i6omm., 
niost  of  the  fields  showed  no  parasites.  Nevertheless,  the  parasites  were 
easily  found,  and  one  or  two  or  three  to  a  field  were  not  uncommon.  On 
one  occasion  no  less  than  fi\e  trophozoites  were  observed  in  the  same  field. 

Free  "  vermicules"  were  occasionally  also  seen  in  the  stained  prepara- 
tions of  thin  films  of  blood  that  had  been  allowed  to  dry  quickly  on  th? 
slide.  They  were  longer,  narrower,  and  more  nearly  straight  than  the  un- 
coiled "  crescent  "  within  the  hasmocyte.  In  length  thev  measured  about 
three  times  the  diameter  of  the  average  healthy  red  cell,  and  in  width  about 
one-third  that  diameter.  The  nucleus  formed  an  elongated  oval  near  the 
centre.  One  cytoplasmic  extremity  was  broader  than  the  other,  and  con- 
tained a  few  chromatin  dots;  it  probably  represented  the  "anterior" 
portion. 

In  one  instance  an  extraordinary  appearance  was  seen,  as  if  the  vermi- 
cule  being  shot  out  of  the  corpuscles.  The  vermicule  had  the  form  of 
an  elongated  pear,  the  broad  end  of  which  was  free,  the  narrower  end  still 
within  the  hsemocyte.  The  length  of  the  vermicule  was  somewhat  greater 
than  twice  the  diameter  of  the  average  healthy  red  cell,  its  transverse 
measurements  about  half  that  diameter.  Its  free  blunt  extremity  was 
formed  bv  a  dense  mass  of  chromatin — the  nucleus — very  uniformly  and 
very  deeply  staining,  rounded  and  convex  at  the  pole,  but  slightly  concave 
at  the  central  end,  and  occupying  about  one-fourth  of  the  total  length  of 
the  vermicule.  From  the  central  end  of  the  nucleus  an  irregular  streamer 
of  chromatin  passed  through  the  middle  of  the  vermicule  for  about  one- 
half  its  length.  The  cytoplasm  of  the  vermicule  stained  a  deep,  slaty  blue, 
non-granular,  resembling  the  staining  of  a  polychromatophilic  haemocvte. 
From  the  free  blue  extremity  the  vermicule  gradually  tapered  off  to  a 
narrow  rounded  end  within  a  cleft  in  the  haemocyte.  The  hgemoc\te  itelf 
was  unaltered  in  size  and  in  staining  reaction,  but  showed  a  wedge-shaped 
cleft,  as  if  dehiscence  of  the  haemocyte  had  taken  place  to  allow  the  escape 
of  the  vermicule.  This  was  the  only  instance  in  which  the  parasite  was 
observed  to  have  a  terminal  nucleus. 

Comfarhon  with  other  forms. — Compared  with  other  forms  of  hgemo- 
gregarine  inhabiting  the  red  blood  corpuscles  of  mammals,  H.  dasyniri  ex- 
hibits characteristic  structural  differences.  It  differs  from  H.  gerhilli 
(Christophers)  in  the  greater  size  of  the  trophozoite  and  consequent  greater 
absorption  and  distention  of  the  haemocyte,  in  the  absence  of  an  unstaining 
"  cvtocv-st  "  separating  the  parasite  from  the  colouring  matter  of  the  red 
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corpuscle,  and  in  the  presence  of  chromatin  granules  (apart  from  the 
nucleus)  in  the  "  head  "  end,  rather  than  in  the  "  tail  "  end,  of  the  para- 
site. Nevertheless,  it  more  nearly  resembles  H.  gerbilU  than  any  of  the 
other  mammalian  hsemogregarines  soi  far  described.  It  is  distinct  from 
H.  jaculi  (Balfour)  since  the  trophozoite  is  much  longer,  and  flexed  forms 
within  the  hsemocytes  preponderate.  It  is  distinguished  from  H .  fetauri 
(Welsh  and  Barling)  by  the  much  greater  size  of  the  trophozoite,  by  the 
gieater  variety  in  its  structural  forms,  which  may  be  flexed,  semi-flexed,  or 
unflexed,  by  the  central  position  of  the  nucleus,  and  by  the  fact  that  free 
vermicules  are  not  uncommon  even  in  blood  taken  during  life  and  allowed 
rapidly  to  dry.  On  morphological  grounds  alone,  therefoie,  the  parasite 
would  appear  to  be  distinct  from  all  other  species  of  hasmogregarine  known 
to  infect  mammalian  hsemocytes.  Taking  into  consideration  the  further 
fact  that  it  occurs  in  a  marsupial  carnivore,  in  which  hsemogregarines  have 
not  previously  been  found,  we  feel  justified  in  regarding  H.  dasyuri  as  a 
new  species  of  hgemogregarine,  and  in  putting  on  record  this  preliminary 
note  of  its  occurrence.  We  are  indebted  to  Dr.  Ewen  Frazer  for  the 
animals  on  which  our  observ-ations  were  made. 
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NOTES     ON     A     NEW     HUMAN     CESTODE 
(DIBOTHRIOCEPHALUS     PARVUS). 

J.  S.  C.  Elkington,  M.D.,  D.P.H., 

Chief   Health   Ofiicer,   Tasmania. 

In  1906,  Dr.  Ramsay,  Surgeon  Superintendent  of  the  General 
Hospital,  Launceston,  kindly  sent  me  several  preserved  specimens  of 
intestinal  worms  obtained  at  various  times  in  the  hospital  practice. 
Amongst  them  were  some  fragments  of  a  cestode  worm,  lacking  the  head. 
These  were  forwarded  with  some  other  specimens  to  Professor  J.  W^.  W. 
Stephens,  of  the  Liverpool  School  of  Tropical  Medicine,  and  have  since 
been  described  by  him  as  a  new  species  under  the  name  of  Dibothrio- 
cephalus  -parvus,  in  the  Annals  of  Tropical  Medicine  and  Parasitology,  of 
February,   1908. 

The  fcuman  host  was  a  native  of  Syria,  aged  37,  admitted  to  the , 
Launceston  Hospital  on  20th  December,  1898.  He  had  arrived  from 
jMelbourne  two  days  before.  The  night  before  admission  he  had  passed 
"yards  of  worm  "  after  a  short  attack  of  abdominal  pain  and  diarrhoea, 
Avith  giddiness  and  vomiting.  At  the  hospital  he  was  given  Hst.  Filicis 
Liq.,  and  passed  a  "  large  tapeworm  "  the  same  night.  The  dose  was 
repeated  ten  days  afterwards  without  result,  and  he  was  discharged  on 
9th  January,   1899. 
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His  length  ot  residence  in  Australia  cannot  be  accurately  ascertained, 
but  there  is  some  reason  to  l->elie\e  that  he  was  a  comparativelv  new  arrival. 
This  is  of  Ivaring  on  the  original  s<iurce  of  infection.  The  complete  worm 
seems  to  have  lieen  of  considerable  length,  as  the  portion  received  was 
about  9  feet  long. 

The  points  of  identity  of  the  new  species  are  fully  described  in  Pro- 
fessor Stephens'  pajjer,  and  need  be  only  briefl\-  summarized  from  his 
description. 

(i)  D.  parvus  is  smaller  than  either  D.  latus  or  D.  cordatus. 

(2)  Its  eggs  are  also  smaller  than  either  of  these. 

(3)  Calcareous  liodies  were  absent  in  the  sections  examined. 

(4)  The  Avhole  strobila  appears  thicker  than  in  D.  latus,  and  there 

is   no   indication    of    the   serration     due    to   projection     of   the 
posterior  lateral  angles. 

(5)  The  uterine  loops  are  smaller  than  in  D.  cordatus. 

Mv  own  part  in  this  discovery  was  merely  that  of  a  sorter-out,  and 
transmitter  of  specimens.  These  notes  are  submitted,  however,  in  the  hope 
that  they  may  help  to  induce  those  who  have  opportunities  for  obtaining 
such  specimens,  but  do  not  themselves  work  at  parasitologyj  to  submit 
them  to  specialists  for  identification.  They  will  be  much  appreciated,  and, 
especially  in  the  case  of  specimens  obtained  from  natives  or  residents  of 
eastern  or  tropical  countries,  may  possibly  lead  to  discoveries  of  some 
value. 


CASE   OF   OVARIAN   PREGNANCY. 

AA'iLTON  Love,  jM.B.,  Brisbane. 

I  have  the  unusual  privilege  of  submitting  for  your  consideration  a 
case  of  ovarian  pregnancy.  The  rarity  of  this  condition  may  be  judged 
from  the  fact  that  Kelly',  in  his  latest  edition  of  Operative  Gynaecology, 
states  that  he  has  never  seen  a  case,  and,  in  another  place,  that  ovarian 
pregnancv  is  the  rarest  of  gynaecological  curiosities.  Spiegelberg  states 
that  the  ovum  is,  as  a  rule,  fecundated  at  the  ovary  itself,  or  in  the 
Fallopian  tube  near  it,  and  passes  from  there  to  be  imbedded  in  the 
uterine  cavitv.  In  rare  cases,  however,  it  imbeds  itself  in  a  portion  of  the 
genital  canal,  on  the  proximal  side  of  that  cavity,  viz.,  in  the  Fallopian 
tube,  or  ovary,  or  even  in  the  serous  membrane  Iving  behind  these  organs — 
it  then  continues  to  develop  in  that  situation  much  as  it  would  in  the  uterus, 
and,  under  favorable  conditions,  reaches  full  maturity.  Until  recently 
the  occurrence  of  ovarian  pregnancy  was  entirely  denied,  but  its  presence 
has  now  been  definitely  proved  in,  at  least,  thirteen  autopsies,  while,  on  the 
other  hand,  no  a  priori  objection  to  such  an  event  can  be  raised.  Since  the 
cumulus  prolifergus  of  the  ovum  does  not  always  lie  in  the  follicle  imme- 
diately behind  the  point  of  rupture  of  the  lal^-er,  the  ovum  need* not  be 
discharged  with  the  liquor  folliculi,  but  may  be  retained  in  the  discus 
prolifergus  ;  if,  then,  it  is  fecundated  in  that  position  (and  we  know  that 
the  spermatozoa  penetrate  as  far  as  the  ovary)  it  will  find  a  soil  in  the 
theca  folliculi  which  possesses  all  the  elements  of  a  mucous  membrane, 
and,  in  which  the  ovum  mav  comfortably  imbed  itself.  If  the  impreg- 
nation takes  place  after  the  ovum  has  passed  out  on  to  the  surf  ace. of  the 
organ — the  case  is  one  of  abdominal  pregnancy.  The  foetal  sac  mav  be 
formed  bv  the  wall  of  the  follicle,  and  the  neighbouring  ovarian  stroma, 
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and,  by  its  rapid  growtii,  envelop  the  growing  ovum  on  all  sides,  so  that 
the  latter  comes  to  lie  beneath  the  tunica  albuginea — or  else  at  the  point 
where  the  follicle  ruptured  there  remains  an  aperture,  through  which  the 
ovum  grows  out,  and  thus  comes  to  lie  as  in  an  abdominal  pregnancy,  while 
the  placenta  remains  in  the  ovary. 

The  history  ot  this  case,  which  occurred  in  the  practice  of  my  colleague, 
Dr.  Halford,  shows  that  the  patient  had  been  married  twelve  months,  and 
had  missed  one  period.  There  had  been  no  metrostaxis — no  vomiting  of 
pregnancy,  and  there  was  nothing  to  indicate  the  occurrence  of  conception. 
While  stooping  to  light  a  fire  she  was  seized  wdth  sudden  pains  and  faint- 
ness,  which  passed  off  in  a  few  hours  on  lying  down,  but  which  was 
repeated  on  again  standing  up.  I  saw  her  soon  after,  in  consultation,  and 
a  ruptured  extra-uterine  gestation  was  diagnosed.  On  opening  the 
abdomen  the  pelvis  was  filled  W'ith  clot — both  tubes  were  intact,  but  pro- 
truding from  the  posterior  surface  of  the  left  ovary  was  a  plug  of  clot 
about  the  size  of  the  last  joint  of  the  thumb.  This  occupied  the  uterine 
end  of  the  ovary,  and  the  tube  was  in  no  way  connected  with  the  ovarian 
surface,  its  fimbriated  end  being  at  least  one  and  a  half  inches  from  the 
ovary.  No  blood  was  extruded  from  the  ostium  of  the  tube  on  gentle 
pressure.  A  wedge-shaped  piece  was  taken  out  of  the  ovary,  including 
the  plug  of  clot,  and  the  remainder  carefully  sutured  together  again. 

This  wedge-shaped  piece  was  bisected  at  right  angles  to  the  plane  of 
the  ovary,  and  half  of  it  is  now  exhibited  as  a  macroscospic  specimen,  while 
the  remainder  was  cut  serially  for  microscopic  examination. 

You  will  notice  under  the  low  power  the  presence  of  a  recent  corpus 
luteum,  and  of  an  old  corpus  albicans.  Close  to  the  luteum  cells  lies  an 
extravasation  of  blood,  in  Avhich  are  imbedded  numerous  chorionic  villi, 
showing  Langhans  cells :  v/hile  syncvtial  masses  are  scattered  here  and 
there.  This  clot  together  wath  the  chorionic  villi  and  svncytial  cells  lies 
under  the  ruptured  tunica  albuginea. 

Spiegelberg's  criteria  are  thus  satisfied  in  every  particular — ^though  his 
requirements  apply  more  to  a  later  condition  of  development  than  is 
observed  in  this  case. 


EXHIBITS  BY  PROFESSOR  H.   B.   ALLEN. 

From  the  Pathological  Museum  of  the  University  of  Melbourne. 

I.  Leontiasis  Ossea, 

(With  one  Photograph.) 

In  this  remarkable  specimen  there  is  immense  overgrowth  of  the  bones 
of  the  face,  involving  especially  the  mandible,  maxillae,  malars,  lachry- 
mals, ethmoid,  wings  of  the  sphenoid,  vomer,  lower  part  of  the  frontal 
and  parts  of  both  parietals  and  of  the  left  squamous  bone. 

The  mandible  weighs  349  grammes  (over  |  lb.),  and  is  nearly  5  cm.  in 
greatest  thickness.  The  enlargement  involves  mainly  the  basilar  portion 
and  the  perpendicular  ramus.  The  alveolar  processes  are  relatively  little 
affected,  and  the  condyle  has  entirely  escaped.  The  orifice  of  the  inferior 
dental  canal  is  not  enlarged,  and  the  mental  foramen  is  inconspicuous.     The 


mass  of  the  growth  is  external  to  the  line  of  the  teeth.  There  is  a  deep 
furrow  on  the  lower  side  of  the  s)  niphysis.  The  angle  of  the  perpendicular 
ramus  with  the  body  is  very  oblique.  The  surlace  of  the  new  bone  i.^ 
thickly  dotted  with  Vascular  orifices.  Obviously  the  main  nutrition  has 
been  from  the  periosteum  and  not  from  the  inferior  dental  artery  ;  and  the 
periosteum  on  the  anterior  surface  has  been  more  deeply  concerned  than  that 
on  the  posterior  surface. 

The  superior  maxillae  are  enormously  enlarged,  bulging  in  fairly  sym- 
metrical rounded  masses  in  the  face,  and  growing  in  towards  one  another 
so  that  the  nasal  cavity  is  reduced  to  a  narrow  vertical  chink,  the  hard 
palate  being  thickened  and  flattened,  and  the  orbital  plates  lowly  nodular. 

The  malar  bones  are  immensely  thickened  in  their  bodies,  and  in  their 
maxillary  and  zygomatic  parts,  but  the  orbital  processes  have  escaped. 

The  lachrymal  bones  are  huge  projecting  nodules,  the  right  much  larger 
and  more  irregular  than  the  left,  its  greatest  diameter  being  nearly  4.3 
cm.  The  right  orbit  is  reduced  to  a  semi-circular  chink  about  1.5  cm. 
in  greatest  width,  while  the  left  is  larger,  2.4  cm.  in  greatest  width,  but  ex- 
tended downwards  so  that  the  vertical  measurement  is  3.7  cm. 

The  left  zygomatic  and  temporal  fossae  are  in  a  large  measure  filled  by 
the  bulging  maxilla  and  malar  bone,  and  by  bold  nodular  growths  on  the 
great  wing  of  the  sphenoid  and  adjacent  parts  of  the  frontal  and  parietal 
bones.     The  right  fossae  are  relatively  open. 

The  calvarium  is  affected  in  very  curious  fashion.  The  lower  part 
of  the  vertical  plate  of  the  frontal  bone  is  uniformlv  thickened  as  far  up 
as  a  nearlv  horizontal  line  4.3  cm.  above  the  supraorbital  arch;  and  a 
limb  of  this  thickening  extends  backwards  on  the  right  side  over  the 
low^er  part  of  the  Coronal  suture,  and  across  the  lower  part  of  the  right 
parietal  bone  as  f:ir  as  the  back  of  the  squamous  bone,  the  squamous  bone 
and  the  squamoparietal  suture  escaping.  But  on  the  left  side  a  massive 
band  of  thickening  extends  upwards  over  the  upper  lateral  part  of  the 
frontal  bone,  and  a  varying  width  of  the  neighbouring  part  of  the  parietal 
bone,  across  the  vertex,  and  down  the  corresponding  parts  on  the  right  side, 
to  end  abruptlv  about  1.5  cm.  above  the  thickening  of  the  lower  region 
of  the  right  parietal  bone.  In  this  way  a  horizontal  strip  of  bone  3.5 
cm.  wide,  from  above  downwards,  is  left  smooth  and  free  from  thicken- 
ing across  the  upper  part  of  the  forehead.  The  metopic  suture  is  closed, 
but  the  anterior  fontanelle  is  still  open. 

Slight  patches  of  thickening  are  present  on  the  back  part  of  both  parietal 
bones,  near  the  sagittal  suture  ;  and  there  is  widespread,  but  slight,  nodular 
thickening  over  the  left  squamous  bone. 

The  interior  of  the  cranium  shows  great  thickening  of  the  horizontal 
plates  of  the  frontal,  the  cribriform  plate  and  crista  galli  of  the  ethmoid 
and  the  lesser  wings  of  the  sphenoid.  The  middle  fossa  is  little  afferted, 
and  its  foramina  and  fissures  are  nearlv  normal.  There  is  great  thirkenin"- 
on  the  left  side  in  the  upper  part  of  the  great  wing  of  the  sphenoid,  and 
along  the  coronal  suture,  the  bone  here  reaching  a  thickness  of  nearly 
2  cm.      The  posterior  fos.sae  was  unaffected. 

The  vascular  grooves  on  the  inside  of  the  calvarium  are  deep  and 
numerous,  becoming  multitudinous  near  the  thickenings  of  the  bone.  The 
serfion  nf  tlio  thirkoned  rnlvnrium  slinws  a  dense  ivorv  thickening  of  the 
original  bone,  with  the  addition  of  a  wide  periosteal  growth  on  the  outer 
surface,  this  external  growth  l">eing  mainly  of  finely  porous  character,  but 
partly  sclerosed. 
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The  suture  between  the  basilar  plate  and  the  sphenoid  is  still  open. 
The  lateral  parts  of  the  basilar  plate  of  the  occipital  have  never  been 
properly  united  to  the  condyloid  portions  of  the  occipital  bone,  narrow 
tissures  still  running  inward  from  the  petro-occipital  suture.  This  suture  is 
widely  patent  on  each  side,  so  that  there  is  a  continuous  fissure  from  the 
jugular  fossa  to  the  foramen   lacerum  medium. 

The  total  weight  of  the  skull  including  the  mandible  is  nearly  1,609 
grammes  (over  3|-  lbs). 

The  cranial  cavity  measures  17.6  cm.  from  before  backwards  by  14.2 
cm.   in  greatest  width. 

History. — This  specimen  was  presented  to  the  museum  by  Dr.  T.  J.  M. 
Kennedy,  of  Geelong.  The  patient  was  taken  by  a  farmer  from  one  of 
the  metropolitan  orphanages  when  about  ten  years  old,  and  W'as  even  at 
that  time  suffering  from  leontiasis.  The  farmer  kept  him  for  twelve 
years,  after  which  the  patient  was  transferred  to  the  Geelong  Benevolent 
Asylum.  Death  occurred  on  20th  June,  1890,  soon  after  Dr.  Kennedy  first 
saw  the  case.  The  age  w-as  variously  given  as  from  23  to  30  years  at  the 
time  of  death.  In  the  late  stages,  the  boy  was  unable  to  give  any  account 
of  himself.  He  w^as  small  and  ill-developed,  with  thin  weak  limbs. 
The  deformity  was  confined  to  the  bones  of  the  head.  The  eyes  were  so 
prominent  that  the  lids  could  scarcely  close  over  them.  There  was  ex- 
cessive divergent  strabismus.  The  eyeballs  projected  almost  like  a  lobster's, 
so  that  from  behind  they  could  be  seen  projecting  further  outwards  than  the 
sides  of  the  face  or  the  temples.  There  was  severe  dacryocystitis,  but 
vision  was  good.  In  the  latter  stages,  the  boy  suffered  from  chronic 
nephritis.  The  boy  was  said  to  have  attributed  his  condition  to  a  kick  in 
the  face  from  a  horse  when  he  was  very  young,  but  it  was  impossible  to  test 
the  truth  of  this  statement.  At  the  autopsy,  the  kidneys  were  pale  and 
contracted,  with  adherent  capsules.  There  was  very  little  cardiac  hyper- 
trophy. The  other  organs  were  fairly  healthy.  There  was  no  malignant 
disease. 

Commentary. — Cases  such  as  this  illustrate  the  borderland'  between 
chronic  inflammation,  giant  grow^th,  and  true  tumour  formation.  Ap- 
parently a  chronic  inflammatory  process  of  low  grade,  but  great  persistency ,. 
passed  into  gigantism,  by  breaking  down  the  federal  bonds  which  limit  the 
growth  of  any  particular  tissue.  The  new  formation  was  mainlv  periosteal. 
The  enormous  development  of  the  lachrymal  bones  is  very  strange,  and 
the  curious  limitation  of  the  growth  upwards  across  the  ^■ertex  cannot  fail 
to  attract  attention.  The  patency  of  the  anterior  superior  fontanelle  in  the 
midst  of  the  morbid  thickening  tends  to  throw  some  doubt  on  the  history 
of  accident,  and  the  lack  of  full  union  of  the  segments  of  the  occipital 
bone,  and  the  wide  patency  of  the  petro-occipital  suture  point  to  some 
irregularity  in  development. 

2.  Myositis  Ossificans. 

{With  five  illustrations.) 

This  is  the  skeleton  of  a  man  who  died  at  the  age  of  27  after  a  linger- 
ing illness  extending  over  many  vears,  during  which  the  patient  passed 
from  one  institution  to  another.  He  was  gradually  crippled  by  progressive 
ossification  of  the  muscles  and  fasciae,  chiefly  in  the  dorsal  region,  till 
he  was  finally  set  fast  by  bone  from  the  knees  to  the  occiput,  even  the 
mandible    becoming    fixed.     There    was    progressive    atrophv,    the    patient 
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bfiiig  bedridden,  and,  at  last,  rapid  tubercuiuus  broncho-pneumonia  super- 
vened with  diffuse  caseation  and  pleural  infection.  At  the  autopsy  there 
was  general  atrophy,,  the  organs  being  shrunken  and  fibroid,  the  right 
ventricle  of  the  heart  thin-walled  and  much  dilated.  The  feet  were  much 
swollen,  with  irregular  surface,   from  chronic  inflammation. 

The  appearance  of  the  patient  is  well  shown  by  the  accompanying 
piiutographs,  indicating  the  rigid  fixation  of  the  bod}  in  a  position  of 
flexion,  the  head  and  neck  bent  forwards  on  the  trunk,  the  humping  of  the 
shoulders,  the  flexion  of  the  hips  and  knees. 

The  photograph  of  the  skeleton  shows  the  dominant  lesions.  The 
spine  presents  marked  lateral  cur\ature,  together  with  marked  antero- 
posterior flexion  in  the  upper  dorsal  region.  Tlie  spinous  processes  are 
largely  joined  together  by  bone  which  has  formed  in  the  supraspinous  and 
interspinous  ligaments.  The  laminae  are  for  the  most  part  fused  together. 
Synostosis  has  occurred  universally  between  the  articular  processes.  Even 
tlie  bodies  of  the  vertebrae  have  tended  to  unite  together,  but  without  the 
prominent  lipping  that  is  seen  in  spondylitis  deformans.  The  costocentral 
and  costotransverse  joints  also  show  widespread  ankvlosis.  The  cervical 
portion  of  the  spine  shares  fully  in  the  morbid  process,  even  the  atlas, 
axis,   and  -occiput  being  fused  together. 

It  is  therefore  obvious  that  the  disease  is  not  by  any  means  confined  to 
the  muscles,  but  involves  the  bones  and  joints  in  at  least  equal  degree.  In 
fact,  the  name  myositis  ossificans  is  a  misnomer,  and  exaggerates  the  share 
that  the  muscles  take  in  the  pathogeny.  If  a  change  in  nomenclature  were 
desirable,  the  title  osieoplasia  conjnsa  might  be  suggested. 

The  marked  lesions  in  the  course  of  the  erector  spinas  and  adjacent 
muscles  explain  the  origin  of  the  name ;  but  even  here  the  tendons  and 
•fasciae  are  very  largely  affected.  Great  plates  of  bone  have  formed  along 
the  main  tendon  of  the  erector  spinas  in  the  lumbosacral  region,  springing 
from  the  back  part  of  the  crest  of  the  ilium  on  both  sides,  and  on  the  right 
side  from  the  back  of  the  lower  end  of  the  sacrum.  The  deep  substance 
of  the  erector  and  of  the  multifidus  was  not  affected,  and  the  plates  of  bone 
were  not  attached  to  the  lower  lumbar  or  upper  sacral  spines.  But  at 
the  dorsilumbar  region,  the  process  became  wider  and  deeper,  lateral  pro- 
cesses of  the  plates  fastening  themselves  to  the  ossified  supraspinous 
ligaments,  and  spreading  out  in  the  line  of  the  serrati  postici  inferiores  and 
latissimi  to  grip  the  lower  ribs  widely  beyond  their  angles,  running  up  from 
one  rib  to  another,  and  finally  clasping  the  inferior  angles  of  the  scapulae, 
while  smaller  processes  extended  a  short  distance  towards  the  arms  in  the 
latissimi,  and  in  the  fasciae  of  the  teres  major  and  infraspinous  muscles. 

The  deeper  part  of  the  dorsilumbar  plates  of  bone  sent  ])rocesses  up- 
wards along  the  superficial  lumbar  aponeurosis,  opoosite  the  ends  of  the 
transverse  processes,  towards  the  level  of  the  inferior  angles  of  the 
scapulae,  higher  on  the  left  than  on  the  right,  but  even  here  the  deep 
muscles  were  unaffected.  The  region  of  the  rhomboideus  major  escaped, 
but  the  process  commenced  again  with  the  left  rhomboideus  minor,  and  the 
elevators  of  the  upper  angles  of  the  scapulae.  At  this  level,  also,  several 
strata  of  muscles  were  involved,  one  plate  lying  beneath  another,  with 
limited  union  between  those  at  different  depths.  The  bony  growths,  so 
disposed,  .stretch  from  one  scapula  to  the  other,  and  fasten  down  on  to 
the  spines  of  the  last  cervical,  and  first  and  second  dorsal  vertebrae;  and 
thpy  give  off  into  the  neck  one  central  very  .superficial  process,  correspond- 
ing in  the  direction  with  the  ligamentum  nuchae,   and  two  deeper  lateral 
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processes,  corresponding  with  the  Lateral  fibres  of  the  trapezius,  the  right 
lateral  process  fastening  firmly  on  to  the  clavicle  at  the  junction  of  the 
flattened  outer  portion  of  that  bone  with  the  inner  prismatic  portion.  Up 
above,  the  central  and  the  two  lateral  processes  join  together,  and  fuse 
with  the  external  protuberance  and  adjacent  parts  of  the  superior  curved 
lines  of  the  occipital  bone.  The  deep  muscles  of  the  neck  escaped.  The 
disease  reappears  finally  in  the  right  temporal  muscle,  so  that  a  narrow 
band  of  bone  passes  A'ertically  between  the  coronoid  process  of  the 
mandible  and  the  lower  part  of  the  floor  of  the  temporal  fossa.  Here,  the 
deep  substance  of  the  muscle  was  affected,  and.  not  the  superficial  tendon. 

As  to  the  upper  limbs,  the  left  arm  was  free  from  ankylosis,  andlrom 
any  large  bony  projections;  but  there  was  marked  thickening  of  the 
humerus  at  the  inner  bicipital  ridge,  and  in  the  whole  lower  extremity  of 
the  bone.  The  posterior  edge  of  the  ulna  showed  one  patch  of  irregular 
thickening,  and  dittuse  thickening  appeared  again  around  the  wrist.  Irre- 
gular ankylosis  had  taken  place  between  the  trapezium,  trapezoid,  and 
second  metacarpal  bone. 

The  right  upper  limb  was  much  more  seriously  involved.  The  clavicle 
was  thickened  and  flattened.  A  thick  buttress  of  bone  ran  in  the  upper 
fibres  of  the  pectoralis  major  from  the  clavicle  to  the  outer  bicipital  ridge, 
gripping  deeply  on  to  the  coracoid  process  and  the  short  head  of  the 
biceps.  Bone  was  beginning  to  form  in  the  capsule  of  the  shoulder-joint. 
Flattened  plates  grew  backwards  from  the  shaft  of  the  humerus.  An 
irregular  process  sprouted  from  the  inner  upper  part  of  the  olecranon. 
Signs  of  over-growth  were  present  at  the  upper  and  lower  ends  of  the 
bones  of  the  forearm.  .Inkylosis  had  occurred  between  the  semilunar, 
scaphoid,  trapezium,  trapezoid,  and  second  metacarpal  bone,  and  between 
the  unciform,  as  magnum,  and  the  fourth  and  fifth  metacarpals.  All 
segments  of  the  thumbs  were  short,  the  last  phalanx  in  each  reaching  only 
to  the  middle  of  the  first  phalanx  of  the  index. 

In  the  left  lower  extremity  there  was  great  thickening  of  the  articular 
part  of  the  neck  of  the  femur,  with  ossification  of  parts  of  the  capsule  of 
the  hip,  and  resulting  ankylo.sis.  A  thick  outstanding  buttress  of  bone 
extended  from  the  ischium  to^  the  femur,  in  the  line  of  the  quadratus 
femoris.  There  was  a  large  over-growth  of  the  marking  on  the  femur  for 
the  glutens  maximus,  and  a  flattened  outgrowth  in  the  upper  part  of  the 
adductor  longus.  A  flattened  outgrowth  ran  upwards  from  the  adductor 
tubercle,  and  a  much  larger  irregular  growth  rose  from  the  lower  part  of 
the  outer  condyloid  ridge,  ^lassive  growth  had  occurred  within  the  knee- 
joint,  springing  from  the  intercondylar  part  of  the  femur,  and  causing 
ankylosis  of  femur,  tibia  and  patella.  Irregular  growth  sprouted  from  the 
upper  ends  of  the  tibia  and  fibula,  which  were  fused  together.  At  the 
lower  end  of  the  tibia  and  fibula  much  irregular  growth  had  taken  place, 
so  that  the  two  bones  were  united  for  three  inches  above  the  ankle,  and 
very  extensive  synostosis  had  occurred  in  the  ankle  and  foot. 

In  the  right  lower  extremity,  there  Avas  bony  ankylosis  of  the  hip- 
joint,  with  irregular  over-growth  and  outgrowths  of  the  trochanters.  A 
narrow  band  of  bone  passed  from  the  back  of  the  great  trochanter  to  the 
tuberosity  of  the  ischium,  as  if  along  the  fascia,  sheathing  the  obturator 
internus ;  and  as  much  larger  massive  process  of  bone  arose  partly  from 
the  lesser  trochanter,  and  partly  from  the  greater,  and  ran  to  the  front 
of  the  OS  pubis,  fanning  out  from  the  edge  of  the  obturator  foramen  o\er 
the  surface  of  the  bone.     This   large  growth  was  evidently   fascial.     At 
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the  lower  end  ol  the  lemur  a  llatteiied  plate  ot  bone,  4  cm.  wide,  ran 
from  the  middle  ot  the  inner  condyloid  ridge  to  the  inner  margin  of  the 
tjbia,  just  above  the  oblique  line  for  the  popliteal  fascia.  The  patella  was 
united  to  tlie  femur,  and  new  growth  was  rising  from  between  the  tuber- 
osities of  the  tibia.  Synostosis  had  occurred  at  both  ends  of  the  tibia  and 
libula,  and  very  extensively  in  the  ankle  and  foot.  The  metatarsophalangeal 
joints  were  greatly  deformed  by  overgrowth,  and  more  or  less  ankylosed. 
The  first  and  second  phalanges  of  the  great  toe  were  joined  together, 
broad  and  very  short  on  the  right  side  not  reaching  the  last  joint  of  the 
second  toe,  on  the  left  side,  being  shorter  still.  In  the  other  toes,  the 
second  and  third  phalanges  were  ankylosed  in  every  case,  and  these  seg- 
ments were  deformed  and  very  short. 

The  photographs,  accompanying  this  description,  show  : — 

(i)  The  patient,   after  death,   in  recumbent  posture. 

(2)  The  patient,    after   death,    swung   upright,    so   as   to   show   the 

curvature  and  rigidity  of  the  spine. 

(3)  The  skeleton  from  behind. 

(4)  The  knees  with  the  characteristic  buttress-like  out-growths. 

(5)  Casts  of  the  hand  and  foot.     The  hand  shows  the  short  splay 

thumb.     The  foot  shows  the  stub  toes,  and  the  great  thicken- 
ing of  the  soft  tissues  by  chronic  inflammation. 

The  Pathological  Museum,  of  the  University  of  Melbourne,  contains 
another  specimen  of  myositis  ossificans,  presented  by  Professor  Watson,  of 
Adelaide,  with  the  same  essential  features,  but  with  the  bony  growths  on 
less  massive  scale.  In  Professor  Watson's  case,  there  was  a  long  bony 
growth  from  the  body  of  the  second  lumbar  vertebra  along  the  front  of 
the  psoas  magnus  muscle,  with  a  heaped-up  groove  on  the  pectineal 
'eminence  for  the  tendon  of  that  muscle. 

Commentary. — A  few  points  stand  out  very  clearl\-  in  connexion  with 
this  case : — 

(i)  The  disease  is  e\idently  developmental,  and  its  foundations  are 
laid  earlv  in  foetal  life.  The  maldevelopment  of  the  thumbs 
and  toes  is  sufficient  evidence.  It  cannot  be  ascribed  to 
rickets  or  any  post-natal  fault.  A  case,  submitted  to  the 
International  Congress  at  Lisbon,  completed  its  evolution 
at  the  age  of  eight. 

(2)  The  ossification  affects    not  only  the  muscles,  but  also  the  bones 

them.selves,  the  joints,  and  the  fasciae. 

(3)  The  muscles  are  very  unequally  attacked.     The  diaphragm  and 

intercostals  escape,  but  like  immunity  is  enjoyed  by  all  the 
flat  muscles  of  the  abdomen  and  most  of  the  muscles  of 
the  limbs.  The  muscles  chiefly  affected  are  dorsal,  conspicu- 
ously so  in  the  trunk,  and  chiefly  so  in  the  limbs.  In  the 
region  of  the  erector  spinse,  the  superficial  parts  are  affected, 
and  not  the  deep.  This,  too,  although  the  spine  itself  is 
gravely  attacked  from  an  early  stage. 

(4)  The  growths  in  muscle  or  fascia  are  almost  invariably  connected 

with  skeletal  bone.  Careful  search  revealed  some  small 
growths  in  the  deltoid  muscles  near  the  acromial  edge,  but 
not  continuous  with  it. 


345 


(5)  The  connective  tissue  of  muscle  is  more  involved  than  the  true 

muscle  substance. 

(6)  Many    of    the   outgrowths   and   synostoses   concern    the   osseous 

s/stem  only.  Others  grow  from  bones  mto  ligaments,  or  mto 
fascise,  apart  from  muscles. 
h\  Accordmg  to  Adami's  classification,  we  have  a  confused  deve  op- 
^^'  ment^f  the  elements  belonging  to  ^he .  mesenchyme  rather 
than  of  those  belonging  to  the  mesothehum.  _  The  di^eren- 
tiation  of  bone,  cartilage,  fibrous  connective  tissue,  and  the 
fibrous  element  of  muscle,  fails  in  varying  degree,  the  ten- 
dency to  bone  formation  being  impressed  on  a  1.  i^ut  the 
osteogenesis  remains  primary  in  the  skeleton  itse  f  and  on  y 
spreads  as  a  secondary  tendency  from  the  skeleton  into 
other  tissues  arising  from  the  mesenchyme.  Even  in  bone, 
however,  the  development  is  pathological  in  kind  and  m 
amount  For  the  distribution  of  the  disease,  no  explanation 
can  yet  be  given.     Of  the  ultimate  cause    nothing  is  known. 

Professor  Allen  expressed  his  indebtedness  to  Dr^  W.  K^"*  Hughes 
for  the  primarv  dissection  of  the  muscular  system,  and  to  Mr.  Moore  ot 
the  NatFonal  Museum  of  Victoria,  for  the  skilful  preparation  of  the 
skeleton. 

3.   Skeleton  in  Hydrocephalus  of  Adult 
(With   Three  Illustrations). 

This  is  the  skeleton  of  a  man,  aged  28,  whose  early  history  is  un- 
known, but  who  had  been  lying  for  eight  years  ^"  ^/^^^  ted  wf  his 
head  on  a  soft  pillow,  in  the  attitude  shown  in  the  photograph  taken  after 
death. 

The  enormous  vault  of  the  head  contrasted  with  the  small  face  and  the 
puny  limbs.  The  spine  was  very  straight,  with  scarcely  any  cervical  dorsal 
Sr  lumbar  cui-vature.  The  limbs  showed  rigid  contracture  in  the  flexed 
position,  as  shown  in  the  photograph.  The  measurements  of  the  body 
were  as  follows  : — ■ 

Length. r— 

Vertex  to  inset  of  neck   ... 

Neck   to   curve   of   buttock 

Buttock  to  back  of  knee  ... 

Knee  to  heel 

Total    length 

Point  of  shoulder  to  olecranon 

Olecranon   to   wrist 

Wrist  to  tip  of  middle  finger 

Width    at    shoulders 

Girth.— 

Circumference  of  neck,   almost       ...  _ 
Circumference  under  arms  at  nipple  line       .. 
Circumference  at  tip  of  ninth  costal  cartilage 
Crcumference  at  umbilicus 
Circumference  of  thigh  above  knee 
Circumference  of   calf 
Circumference  of  upper  arm 


29-3 

63-7 

30-5 

27-5 
151. o 

31-8 
22.8 

16.5 
34-3 


cm. 
cm. 
cm. 
cm-, 
cm. 

cm. 
cm. 

cm. 

cm. 


38.1  cm. 
78.05  cm. 
73.9  cm. 
66.25  cm. 
27.65  cm. 
21.5  cm . 
24.1     cm. 


58. o 

cm. 

55-° 

cm. 

26. -js 

cm. 

22.0 

cm. 

14.7 

cm. 

15-6 

cm. 

II. 9 

cm. 

The  external  measurements  of  the  head  were  as  follows  : — 

Greatest  horizontal  circumference   ...  ...  ...     77.4     cm. 

Coronal  circumference  under  chin,  in  front  of  ears,  and 

o\er  back  of  vertex  ...  ...  ...  ...     87.5     cm. 

From  upper  edge  of  one  external  auditory  meatus  to  the 
otlier  o\er  the  vertex 

Circumference  from  bridge  of  nose  to  mo.st  prominent 
point,   posteriorly 

Greatest  Diameters. — 

Anteroposterior    ... 

Iransverse 

Between  bottoms  of  conchse 

Width  of  forehead 

Bridge  of  nose  to  point  of  chin,  in  straight  line 

Xotes  of  Autopsy. — There  was  great  oedema  of  the  deep  tissues  of  the 
scalp  and  pericranium,  so  that  the  skull  was  not  so  large  as  at  first  ap- 
peared. Concerning  the  contracture  of  the  limbs,  the  upper  arms  were 
firmly  fixed  against  the  sides,  the  elbows  and  wrists  flexed,  the  hands  in 
front  of  the  chest,  with  the  palms  backwards,  the  thumbs  in  the  middle 
of  the  palms,  the  fingers  flexed  in  the  left  hand,  and  straight  in  the  right 
hand.  There  was  strong  flexion  of  the  thighs,  especially  the  right,  and 
of  both  knees,  especially  the  right.  The  ankles  were  slightly  extended. 
Pes  cavus  was  somewhat  marked  on  both  sides,  with  the  toes  somewhat 
flexed  at  the  metatarsophalangeal  joints,  but  with  the  phalangeal  joints 
straight.  The  bones  of  the  hands  and  feet  were  extremely  small  and 
slender. 

The  heart  was  small,  its  valves  normal,  the  descending  aorta  athero- 
matous. 

The  lungs  were  not  adherent,  and  there  was  hsemorrhagic  broncho- 
pneumonia in  the  dependent  parts  on  both  sides. 

The  liver  was  small,  smooth  and  firm,  with  six  small  mulberry  gall- 
stones in  the  gall-bladder.     There  was  no  ascites. 

The  spleen  was  firm. 

The  kidneys  were  contracting  and  firm,  the  left  being  smaller  and  more 
irregular  on  the  .surface  than  the  right. 

The  pelvic  loop  was  immensely  distended,  occupying  a  large  part  of  the 
abdominal  cavity.  The  rectum  also  was  distended  almost  to  the  anus, 
the  di-stended  parts  being  full  of  dark-brownish  yellow  firm  faeces. 
There  was  no  stricture,  no  carcinoma. 

Detailed  description  of  the  Skull. — The  skull,  though  of  great  dimen- 
sions, was  not  so  large  as  the  external  appearances  indicated.  Moreover, 
it  was  much  more  unsymmetrical  after  removal  of  the  soft  parts  than  be- 
fore, and  its  interior  was  more  unsvmmetrical  than  it?,  exterior,  as  if  the 
brain  and  bones  had  not  developed  in  proper  relations  to  each  other.  Evi- 
dently the  enlargement  concerned  the  coverings  of  the  cerebrum  much  more 
than  those  of  the  cerebellum,  and  the  left  hemisphere  much  more  than  the 
right.  Hence,  the  ridge  bounding  the  right  side  of  the  groove  for  the 
longitudinal  sinus,  in  the  posterior  parietal  region,  was  far  over  to  the 
right  of  the  mid-line,  being  4.5  cm.  away  from  the  most  prominent  point 
at  the  back  of  the  skull. 
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At  the  mid- line  there  was  a  complex  series  of  Wormian  bones,  with  pink 
vascular  lines  between  them,  and  with  adhesion  of  the  dura  mater  over 
them,  running  up  from  the  lambda  over  the  vertex,  and  apparently  repre- 
senting the  sagittal  suture.  This  chain  of  Wormian  bones  became  wider 
and  more  complicated  as  it  approached  the  coronal  suture,  and  here  it 
joined  with  a  very  large  Wormian  bone  (7.3  cm.  by  6  cm.),  occupying  the 
site  of  the  anterior  superior  fontanelle.  Another  Wormian  bone,  of  smaller 
size,  lav  to  the  right  of  this,  in  the  upper  part  of  the  coronal  suture.  The 
coronal' suture  presented  no  synostosis  on  the  right  side,  but  its  mid-part 
was  closed  on  the  left  side.  The  vault  was  enormously  high  and  broad, 
but  the  left  side  was  much  more  capacious  than  the  right,  and  the  back 
than  the  front. 

At  the  base  of  the  skull  the  least  expansion  was  shown  in  the  posterior 
fossae.  On  the  interior  of  the  occipital  bone,  the  inferior  fossse  were 
small,  while  the  superior  were  very  large.  Of  the  superior,  the  left  was 
far  larger  than  the  right.  Wormian  bones  were  found  abundantly  along 
the  lamboid  and  inferior  parietal  sutures.  Of  the  anterior  fossse,  the 
right  is  somewhat  more  expanded  tRan  the  left.  The  orbital  plates  of  the 
frontal  and  the  lesser  wings  of  the  spheroid  are  very  large,  and  the  cribri- 
form plate  is  wide  and  coarsely  porous. 

The  dimensions  of  the  skull  are  as  follow  :  — 

Height,  resting  on  the  table 
Greatest  anteroposterior  diameter  of  vault   ... 
Greatest  transverse  diameter 
Between  anterior   inferior  angles  of  parietals 
Between   posterior  inferior  angles  of  parietals 
Mesial  circumference  from  nasofrontal  suture  to  back  of 
foramen  magnum 
Nasofrontal  to  coronal  ...  ...  ...  21.5 

Coronal  to  lambda       ...  ...  ...  23.5 

Lambda  to  external  occipital  protuberance  13.7 

Protuberance  to  foramen  magnum  ...  4-5 

Horizontal  circumference  over  frontal   eminences 

Transverse  circumference  in  front  of  auditory  meatus... 

Partial    circumference    from    centre    of    one    auditory 

meatus  to  the  other 
Length  of  lambdoid  sutures  R.  15  cm.  L. 
Measurements   of   the   Interior   of   the    Cratiiuni. — These   will   be  best 
vinderstood  with  the  aid  of  the  tracing. 

Greatest   anteroposterior   diameter  A  B    (approximately 

midline  of  skull) 
Anteroposterior  diameter  alon^  inte 

spheres  AC... 
Greatest     transverse     diameter     in 
suture   D  E     ... 

For    right    hemisphere    ... 
For    left    hemisphere 
Greatest     transver.se     diameter     in 
region    F  G    . . . 

For  right  hemisphere 
For    left    hemisphere 
Oblique  diameters 


24.7 

cm. 

25-4 

cm. 

19-5 

cm. 

17 

cm. 

14.65 

cm. 

63.2 

cm. 

76.3 
68.8 

cm 
cm 

57-3 
15-5 

cm 
cm 

• . . 

...              ... 

24-35 

cm. 

val  between  hemi- 

...              ... 

22.9 

cm. 

line 

of     corona] 

...              ... 

i.^j-e" 

cm. 

7.7     cm. 

.. 

7.9     cm. 

posterior     parietal 

...                              ... 

18.8 

cm. 

8.2     cm. 

, . 

10.6     cm. 

. , 

...HJ 

22.3 

cm. 

KL 

23-7 

cm. 
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Examination  of  the  Brain  and  Membranes. — The  cerebellum  was  smaller 
ihaii  normal.  The  foramen  of  Magi'iulii-  was  patent.  The  diua  mater 
was  thin  and  white,  and  free  from  inflammation,  engorgement,  or  undue 
adJiesion. 

The  cerebral  hemispheres  were  greatly  flattened  out,  but  still  presented 
traces  of  comple.x  con\olution.  On  section  the  entire  cerebrum  was  found 
converted  into  one  great  sac,  bounded  by  a  layer  of  brain  tissue  for  the 
most  part  from  0.3  to  0.5  cm.  in  diameter.  On  the  mesial  surface,  the 
wall  (if  the  sac  was  thin  and  diaphanous,  representing  mainly  the  pia- 
arachnoid.  Some  transverse  streaks  on  the  deep  side  of  this  membrane 
represented  all  that  was  left  of  the  corpus  callosum.  The  septum  lucidum 
was  altogether  absent.  The  fornix  was  represented  bv  a  small  median 
white  cord  descending  in  the  position  of  the  anterior  pillars,  leaving  a 
large  foramen  of  Munro  on  each  side.  The  thalami  were  unduly  fused 
together  in  the  position  of  the  median  commissure,  and  there  was  mani- 
festly obstruction  of  the  Sylvian  aqueduct.  The  veins  of  Galen  w^ere 
elongated  and  atrophied.  There  did  not  appear  to  be  any  primary  mis- 
chief in  the  sinuses  of  the  dura  mater.  The  velum  interpositum  was 
thickened,  and  speckled  with  orange  deposits  of  haematoidin.  Taterallv 
it  was  firmlv  connected  with  the  atrophied  olfactory  convolutions  at  the 
margin  of  the  transverse  fissure.  The  ependyma  of  the  left  lateral  ven- 
tricle was  complete;  but  that  of  the  right  ventricle  had  given  way  with 
the  distension  in  more  than  one  place,  the  principal  rent  forming  an 
anteroposterior  fold  from  the  front  of  the  cavity.  The  unequal  resistance 
of  the  ependvma  seems  to  have  determined  the  excessive  dilatation  of  the 
left  hemisphere,  and  caused  the  superior  longitudinal  sinus  to  pass  over  to 
the  right,  grooving  the  calvarium  beyond  the  line  of  the  sagittal  suture. 
The  thickest  layer  of  cerebral  substance  w^as  in  the  inferior  frontal  region. 

As  might  be  expected  from  the  atrophv  of  the  convolution  of  the  corpus 

"callosum,   uncinate  convolution  and  fornix,  the  olfactory  bulbs  and  stalks 

were  greativ  wasted,  and  of  pale  orange  colour.     The  optic  nerves  were 

atrophied  in  less  degree,  and  also  of  pale  orange  colour.     The  other  nerves 

were  -white. 

Concerning  the  time  of  onset,  the  cerebrum  was  richly  convoluted 
before  the  pressure  became  great.  But  the  dwarf  development  of  the 
bones  of  the  hands  and  feet,  as  shown  in  the  photograph,  and  the  absence 
of  secondary  curves  in  the  spine,  and  even  of  the  normal  dorsal  curve, 
indicate  that  the  morbid  process  began  earlv  in  foetal  life,  and  that  the 
patient  was  never  able  to  walk,  although  the  meagre  history  was  dubious 
concerning  this  last  point. 

This  skeleton,  like  the  preceding,  was  prepared  by  INIr.  Moore,  of  the 
National  Museum  of  Victoria. 


4  AND  5. — Two  Cases  of   Situs  Trans  versus. 

In  each  of  these  specimens  there  is  complete  transposition  of  the 
viscera.  The  experiments  that  tend  to  show  that,  in  the  primary  cleavage 
of  the  ovum  one  half  represents  the  right  and  the  other  the  left  side  of 
the  body,  must  be  accepted  with  due  reserve.  Yor,  in  situs  transversus, 
the  organs  above  the  diaphragm  may  be  transposed,  while  those  below  are 
normally  placed ;  and,  in  cases  of  anterior  cleavage  of  the  embryo,  each 
half  can    develop    a   perfect   head.      In    such   cases,    indeed,    the    perfect 
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iointing  of  the  angle  bet^Yeen  the  two  halves  is  a  marvel  of  bodily  architec- 
ure    and  illustrates  the  great  power  of  adjustment  which  lies  latent  in  the 
tissues,    approaching  as  nearly   as   possible  to  the  normal   under  the  mo.t 
difficult  and  abnormal  conditions. 

6.   Paraduudenal  Fossa. 

\  small  folding  of  the  peritoneum  behind  the  inferior  mesenteric  vein 
is  not  uncommon ;  but  this  specimen  shows  a  huge  pouch  which  contained 
a  large  part  of  the  small  intestine.  The  vein  lies  in  the  free  border  of  the 
fold,  and  the  pouch  extends  over  the  front  of  the  left  kidney  nearly  as 
high  as  the  lower  border  of  the  pancreas. 


CASE  OF  CHORION-EPITHELIOMA  OF  THE  UTERUS. 

By  G.  RoTHWELL  Adam,  M.D.,  CM.,  Lecturer  on  Obstetrics  and 
Gvnsecologv,  University  of  Melbourne,  Hon.  Surgeon,  Women's 
Hospital,  'Melbourne,  and  R.  J.  Bull,  M.D.,  B.S.,  Lecturer  in 
Bacteriology  and  Director  of  the  Bacteriological  Laboratory  of  the 
University  of  Melbourne. 

The  patient,  whose  history  is  given  below,  was  admitted  to  the  wards 
of  the  hospital  from,  the  Out-patient  Department  as  a  case  of  incomplete 
abortion.  This  may  be  suggestive  of  similar  errors  that  may  have 
occurred  in  past  times  prior  to  the  recognition  of  the  precise  pathology 
of  chorion-epithelioma;  for  the  earliest  and  most  distinctive  symptoms, 
viz.,  haemorrhage,  is  common  to  both  conditions. 

In  the  majority  of  cases  hitherto  recorded,  the  malignancy  has  followed 
after  myxomatous'  degeneration  of  the  chorionic  villi.  In  the  present 
instance  the  patient  gave  a  history  of  a  norma.1  gestation  and  parturition 
af  term  ;  but  there  mav  be  some  significance  in  the  fact  that  her  five 
•children  were  stillborn. 

The  clinical  features  of  the  case  presented  nothing  additional  to  what 
has  been  already  recorded  by  other  observers,  with  perhaps  the  exception- 
ally rapid  progress  of  the  disease  and  early  metastasis  to  the  lungs. 

IMrs.  M.  M.,  csf.  34,  was  admitted  to  the  Women's  Hospital  on 
28th  October,  1907.  Her  previous  historv  is  that  she  has  been  married 
twelve  years,,'  and  been  delivered  of  fi^•e  children  all  stillborn  ;  there  was 
'  also  one  miscarriage  six  vears  ago.  All  the  labours  were  normal,  and  the 
convalescence  after  each  was  easy.  The  menstrual  history,  prior  to  the 
last  pregnancy,  was  satisfactory,  but  she  suffered  with  a  slight  leucorrhoeal 
discharge  for  years. 

Historv  on  admission.— She  was  last  confined  on  T6th  September,  igor. 
at  Bendigo,  the  child  being  stilltorn.  When  the  patient  came  to_  the  Out- 
patient Department  of  the  hospital  on  i6th  October,  she  complained  of  1 
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free  and  offensive  discharge  of  l>hx)tl  and  clots,  which  had  continued 
since  the  biith  of  the  child,  and  of  backache  and  pain  in  the  lower 
abdomen.  Since  the  birth  of  the  third  child  there  has  been  some  difficultv 
in  controlling  micturition.  Examination  shows  the  patient  to  be  fairly 
well  nourished,  but  ^maemic.  The  temperature  was  98  deg.  ;  pulse,  64. 
Examination  of  the  chest  reveals,  nothing  abnormal.  On  vaginal  exam- 
ination a  relaxed  outlet  is  noted,  and  a  slight  reddish  discharge.  The 
cervix  is  patulous  soft,  and  in  normal  position.  The  fundus  uteri  is 
found  alx)ut  i  inch  above  the  symphysis  pubis,  mobile,  not  tender,  anil 
anteverted.  The  uterus  was  curetted,  and  thickened  endometrium,  with 
what  were  taken  for  placental  masses,  removed.  Unfortunately,  no 
microscopical  examination  of  these  tissues  was  made.  The  blood-stained 
discharge  soon  returned  and  she  was  again  curetted,  and  the  removed 
tissue  .sent  to  the  pathological  laboratory.  Before  the  report  could  be 
made  regarding  the  nature  of  the  case  the  uterus  was  removed  vaginally, 
as  the  patient  appeared  to  be  losing  ground  rapidly  from  the  constant 
haemorrhage,  and  the  malignant  nature  of  the  case  was  evident.  It  may 
be  mentioned  that  a  diagnosis  of  chorion-epithelioma  had  been  made  aftei 
the  last  curettage.  The  patient  made  a  good  recoverv  from  the  operation, 
and  appeared  to  improve  greatlv  in  colour  and  general  health. 

About  a  fortnight  after  removal  of  the  uterus,  a  slight  pain  in  the 
right  side  of  the  chest  developed,  accompanied  by  some  cough  and  a  rise 
of  temperature  to  100  deg.,  but  no  expectoration.  No  abnormaJity  could 
be  found  on  examining  the  lungs,  and  all  the  symptoms  disappeared  in  a 
few  days.  Within  three  months  of  her  discharge  from  the  hospital  the 
Jbatient  was  re-admitted,  with  marked  evidence  of  lung  metastasis.  She 
was  emaciated  and  profoundlv  anaemic.  From  the  vagina  a  foul  san- 
guineous discharge  issued,  and  on  examination,  local  recurrence  in  ihe 
cicatrix  of  the  vaginal  vault  was  manifest.  After  a  few  days  she  died 
from  exhaustion. 


Pathological  Notes  by  Dr.   Bull. 

The  primary  growth  nnd  the  metastases  in  the  lungs  presented  the 
usual  appearances  typical  of  chorion-epithelioma.  The  primary  in  the 
uterus  was  a  well-defined  bright  red  rounded  mass  projecting  into  the  cavity 
from  a  site  near  the  fundus.  The  surface  was  roughly  lobulated.  The 
cult  face  was  mottled,  the  darker  parts  representing  haemorrhagic  areas. 
The  secondaries  in  the  lungs  formed  red  rounded  nodules,  2  inches  in 
diameter,  with  sharply  defined  outlines,  of  friable  consistence,  and  com- 
posed mostlv  of  fibrin,  blood-clot,  and  necrosed  cells.  Cells  in  a  state 
of  preservation  were  very  scanty,  except  at  the  extreme  growing  edge  of 
the.  growth,  and  resembled  tlK>se  of  the  primary.  The  -post-mortem  also 
revealed  a  f ungating  recurrence  in  the  vagina  at  the  site  of  removal. 

Histology. — The  specimens  were  fixed  immediately  in  10  per  cent, 
formalin,  embedded  in  paraffin,  and  stained  with  haematoxylin  and  eosin. 
Some  sections  were  counterstained  with  picric  acid,  and  others  were 
stained  with  thionin-blue. 
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The  main  histological  characters  of  the  primary  were  the  extreme  poly- 
morphicity  of  the  cells,  and  the  great  vascularity.  No  stroma  of  any  kind 
was  observed  : — 

(i).  The  Ceils.— {a)  The  most  striking  peculiarity  of  the  cells  was  the 
presence  of  irregular  masses  and  bands  of  rather  basic  protoplasm,  con- 
taining many  nuclei  (syncytial  masses).  The  nuclei  varied  in  size  and 
shape,  from' spindles  to  ovals,  the  former  staining  deeply,  and  many  of 
the  larger  ovals  showing  a  distinct  chromatin  network,  more  or  less 
vacuolated.  {b)  Next  in  number  were  masses  of  hirge  polygonal  cells 
presenting  a  somewhat  tesselated  appearance.  Each  had  a  single  nucleus, 
round  or  oval,  loosely  chromatic,;  and,  in  the  larger  ones,  vacuolated.  The 
cvtoplasm  was  very  transparent.  Smaller  cells  of  similar  character  wei-e 
considerablv  in  the  minoritv,  and  corresponded  to  the  young  "  Lang- 
han's"  cells  of  the  chorionic  villi. 

(2).  Blood  Spaces. — No  definite  blood  vessels  were  present,  the  blood 
being  simply  contained  in  irregular  sinuses,  bounded  by  syncytial  rnasses 
or  bv  protoplasmic  processes  of  the  latter.  In  many  of  the  sinuses 
coagulation  had  occurred,  and  the  large  fibrinous  masses  were  often  infil- 
trated with  leucocytes.  Isolated  large  cells  were  found  here  and  there 
in  the  midst  of  the  fibrin.  The  vascularity  and  absence  of  formed  walls 
explains  the  natural  tendency  to  haemorrhage,  and  accounts  for  the  pre- 
sence of  isolated  red  corpuscles  and  polymorpho-nuclear  leucocytes,  even 
between  the  individual  tumour  cells.  Furthermore,  the  extreme  malignancy 
of  this  case  was  indicated  at  the  growing  edge  of  the  growth,  where  the 
syncytial  cells  were  observed  to  have  freely  invaded  the  uterine  sinuses, 
although  the  main  thickness  of  the  uterine  walls  were  as  vet  not  visibly 
infiltrated. 

(3).  Nuclear  Changes. — Many  of  the  nuclei,  especially  of  the  syncytia, 
contained  oval  homogeneous  red  bodies,  staining  deeply  with  the  eosin. 
These  bodies  varied  considerably  in  size,  according  to  the  size  of  the 
nucleus.  As  a  rule  each  nucleus  contained  but  one,  but  in  the  smaller 
cells  several  rounded  bodies  were  occasionally  noticed.  In  deeply  chro- 
matic nuclei  tlicse  bodies  were  more  difficult  to  detect  than  in  the  feeblv 
chromatic  ones,  but  the  outlines  were  always  sharply  defined.  Vacuola- 
tion  was  noticed  in  some  of  these  bodies.  Whatever  the  significance,  these 
changes  probabl}'  denote  nuclear  degeneration,  involving  perhaps  the  so- 
called  achromatic  substance. 

Theorv  of  Chorion-efWielioma. — The  earlier  name,  Deciduoma 
malignum',  indicating  the  supposed  origin  of  these  neoplasms  was  sujjer- 
seded  by  Marchand  (1898)',  whose  histological  demonstrations  of  the 
identity  of  the  essential  tumour  elements,  with  the  syncytial  and  cellular 
layers  of  the  chorionic  epithelium  met  with  general  acceptation.  Hence 
the  name  chorion-epithelioma.  The  theorv  of  origin  f rom  _  retained 
fragments  of  chorionic  tissue  involved  the  idea  of  a  pre-existing  preg- 
nancy as  an  essential  antecedent,  and  limited  its  occurrence  to  females. 
Generally,,  there  was  a  history  of  hydatid  mole.  Doubt  of  the  entire 
accuracy  of  this  conclusionarose  in  connexion  with  cases  where  no  evidence 
of  previous  pregnancv  could  be  obtained,  notably  in  two  cases  at  the  two 
extremes  of  sexual  life.  The  first  was  that  of  a  girl  (ovary)  8|  years 
old,  (})  who  had  never  menstruated;  the  other  a  virgin,  at.  75  (^) 
(bladder),   who  had  pas.sed  the  menopause  for  twenty  years. 

(1)  Pick,  Berliner  Klinischo,  Wochenschritt,  1994,  No.  7. 

(2)  Djewitzki,  Vircli.  Arcli.,  \'ol.  ITS,  p.  451. 
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Entirely  new  ground  was  broken  in  connexion  wilh  tliis  subject  hv 
the  discovery  of  identical  appearances  in  neoplasms,  generally  in  terato- 
niata,  in  males,  principally  in  testis,  mediastinum,  liver,  and  omentum.  (^) 
To  Schlagenhaufer  (190-')  belongs  the  credit  of  suggesting  that  these 
tumours  are  really-  chorion-epithelioma,  arising  from  chorionic  elements 
present  in  the  teratomata.(^)  Victor  Eonney,  (•*)  in  discussing  the  origin 
of  chorion-epithelioma,  arising  apart  from  pregnancy,  attributes  the 
likely  origin  of  teratomata  to: — (i)  A  single  undifferentiated  blastomere, 
or  an  equivalent  cell;  (2)  The  layers  of  the  blastocyst;  (3)  Specialised 
derivatives  of  any  one  of  the  layers  of  the  blastocyst.  And  he  further 
states  that  chorion-epithelioma  may  theoretically  not  only  arise  as  part  of 
an  inclusional  tumour,  but  may  constitute  the  entire  inclusional  tumour 
itself. 

From  a  study  of  the  excellent  summaries  of  cases  and  of  theories 
in  the  British  Journal  of  Obstetrics  and  Gynaecology,  (^)  "  The  Fifth  Re- 
IX)rt  from  the  Cancer  Research  Laboratories  of  the  Middlesex 
Hospital,"  (*')  and  Cullen's  "  Carcinoma  of  the  Uterus, "(")  it  appears 
that  whereas  chorion-epitheliomata  are  more  common  .  in  women  with 
pregnancy  as  the  most  potent  predisposing  cause,  cases  are  found  in  both 
sexes.  In  men  the  condition  is  probably  invariably  of  teratomatous  origin. 
And,  as  in  the  present  instance,  dissemination  occurs  early  by  means  of 
the  veins. 


NOTES   ON   DIPHTHEROID   ORGANISMS. 

By  R.  J.  Bull,  M.D.,  B.S., 

Director    of    Bacteriological    Laboratory,    and    Lecturer  on   Bacteriology, 

Melbourne  University. 

The  term  diphtheroid,  as  applied  to  the  various  members  of  a  very 
wide  group,  including  Bac.  Diphtheriae,  and  many  bacilli,  bearing  some 
morphological  and  cultural  resemblance  to  it,  does  not  signify  any  closer 
relationship  than  exists  between  the  individual  members  of  the  so-called 
"acid-fast"  group  of  bacilli;  nor  does  it  imply  origin  from  a  common 
ancestral  type.  Indeed,  so  widely  divergent  in  cultural  characters  and 
staining  reactions  are  certain  of  the  "  diphtheroids  "  of  this  group,  that 
their  inclusion  rests  on  no  more  definite  grounds  than  some  casual  micro- 
scopic resemblance  as  regards  grouping  of  the  bacilli  presence  of  granules, 
or  tendency  to  club  formation.  Thus  diphtheroids,  described  in  cows' 
milk,  by  McClure,  Eyre,  Klein,  and  Bergey,  not  onlv  show  great  varia- 
tion amongst  themselves,  but  differ  from  diphtheria  bacilli  and  Hoffman's 
Pseudo-diphtheria  bacillus  in  liquefying  serum  or  gelatine,  in  producing 
acid  or  clotting  in  milk,  in  rendering  broth  distinctlv  turbid,  in  produc- 
ing pigment  {e.g.,  claret  or  pink  coloration,  Eyre.  No.  2),  and  in  being 
Gram-negative.  But  there  is  ample  evidence  of  very  close  relationship 
lietween  certain  of  them,  as,  for  example,  in  the  case  of  the  various 
strains  of  diphtheria  bacilli,  the  only  difference  may  be  simply  a  question 

(.3)  Sfhl-itrf-nhaufer,  Wren.  Klin.  Woch.,  May,  1002,  Nos  22  and  2:5. 

(4)  Viftor  nonnev.  Arch.  Middlesex  Hospital,  Vol.  7,  5th  Rep.  Cave  Res.  Labs. 

(.1)  British  Journal  of  Olistt-trics  and  Gyn.Tf^coloey,  Nov.  19(jr>,  Aiijr.  and  Ueo. ,  1907. 

(6i  Virtor  Boniiev.  Arch.  Middlesex  Hospit.Tl,  Vol.  7,  p.  S8. 

(7)  Cvdlen,  "  Cancer  o(  the  Iterus,"  1900,  p.  .595. 
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of  attenuation,   so  that  toxoid  secretion  is  so  largely  in  excess  of  toxin, 
that   the    latter   becomes    practically    a   negligible   quantity.      Thus    micro- 
scopically,  culturally,    and   in   fermentation    reactions,    virulent   and   aviru- 
lent   Klebs-Loeffler  bacilli   are   indistinguishable.      The   question   of   range 
of   fermentation,    however,    is    largely   one    of    environment,     and    varies 
according  to  the  nature  of  the  nutrient  medium.     It  is  increased  for  Bac. 
Diphtheria  by   using  Hiss'   medium   (Graham-Smith),    and   in   the  case  of 
organisms  such  as  lactic-acid  bacilli,  one  occasionally  meets  with  varieties 
incapable  of  fermenting    lactose,  except    as  it  occurs    naturally   in  milk. 
Moreover,    fermentation   is   by   no  means   a   fixed  character,    for   although 
bacteria,  •  growing    under    natural    conditions,    have,    perhaps,    established 
more  or  less  a  bio-chemical  equilibrium  which  has  come  to  be  regarded  as 
a  fixed  character    in  certain    groups    of    micro-organisms,   the    degree  of 
fixity     in     different    groups     varies,     and     is     apt     to    undergo    modifica- 
tion     when      grown      under      laboratory      conditions.        This     variability 
is    shown    with    certain     "  lactose- fermenters  "    in     water     (Bacteriological 
Report,  Melbourne  Water  Supply,    1906),    and   experiments    with    typhoid 
bacilli    indicate  that  modification  may  mean  the  acquirement  of    new  bio- 
chemical  activity.      Indeed,   variability   in  this   respect   is  only   to  be  ex- 
pected,   when     one    considers    the   rate   of    multiplication  of    microscopic 
organisms.     Thus,   a  bacillus  growing  on  an  adequate  supply  of  artificial 
nutrient  media  will     in   se^'en   days     produce  so  many    generations      that 
from  a  stand-point  of  human  or  animal  genealogy  w'ould  carry  back  into 
pre-historic   times.      The   influence   of   this   peculiar   state   of   proliferative 
activity,    from   an   evolutionary    point   of   vie\¥,    cannot   be   over-estimated, 
and   may   be  alone  responsible   for  variations  amongst   some  of  the   more 
closelv  related  members  of  the  diphtheroid  group.     Microscopically,  great 
difference   exists   between   various   types   of   genuine    diphtheria   bacilli,    a 
common    phenomenon    also   in    pure   cultures.      Thus,    in    Melbourne,    the 
long,    slightly-curved,    beaded    (regular   or   irregular)   species   predominate. 
Barred  types  are  seldom  seen.      Uniformly   staining  bacilli  only   occur  as 
a  variant  in  pure  cultures  of  granular  bacilli.     Short  types,  differing  from 
Hoffman's    Bacillus,    generally    in   being   somewhat   thinner,    and   showing 
granules  in  fresh  culture,   are  occasionally  observed.     The  true  diphtheria 
bacillus  ferments  glucose  (in  glucose  peptone  water    or  in  ascitic  peptone 
broth) ;  whereas,   the  Pseudo-diph.   Bac.  of  Hoffman    is  without    fermen- 
tative functions,    and    in    young     cultures     is     devoid     of     meta -chromatic 
granules.     None  of  the  strains  met  with  locally  have  ever  exhibited  toxic 
effect  on  guinea-pigs,  although    the  Hoffman  type    is  sometimes  met  with 
as  the  only  cultivable  organisms  in  sore  throats,  and  in  these  cases  lends 
some  colour  to  the  theory  that  this  type  is  a  modification  of  the   Klebs- 
Lcefifler   bacillus.      The   relationship   is   probably   not   a   real   one.      In   the 
writer's  experience  there  is  no  evidence  of  relationship   between   genuine 
diphtheria    ibacilli     and    Hoffman's     type     of     Pseuo-diph.      bacilli.        .A. 
study  of  the  accompanying  tables  (the  results  of   routine  examinations  in 
the  bacteriological   laboratory  over  a  period  of  eleven   years)   shows   that 
the    seasonal    incidence    for    the    two  organisms   is   different,   the    Pseudo 
bacillus  reaching  a  maximum  and  maintaining  a  fairly  constant  level  after 
the   decline   of  the   diphtheria   organism.      The   difference   is   particularly 
well   marked   in   the  curves   for    the  year    1908.      During     1908   a   special 
record   was   kept  of  all   Hoffman   types   occurring    along    with   or    in   the 
absence  of  diphtheria  bacilli,  but  the  results  made  no  appreciable  altera- 
tion in   the  curve. 
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Table. — Curves  showing  Seasonal  Incidence  of  Diphtheria  Bacilli 

AND   PSEUDO.    DiPH.    BAC.    (HoFFMAN's)   FOR   ElEVEN  YeARS. 

1898— 1908. 
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Note. — The  dotted  line  gives  results  for  year  190S. 

Diagnosis. — In  the  routine  examination  of  material  from  sus- 
pected cases  of  ciiplitheria  reliance  must  be  placed  on  micro- 
scopic appearance  and  staining  reactions  only.  But  from  time 
to  time  cases  arise,  particularly  in  connexion  with  healthy 
throats,  where  a  provisional  diagnosis  mu.st  be  verified  or  other- 
wise by  animal  inoculations,  controlled  preferably  with  anti- 
toxin. The  necessitv  for  this  precaution  is  obviously  necessary  when 
one  is  dealing  with  the  question  of  diphtheria  carriers.  During  1908 
throat  swabs  were  examined  from  181  children  in  two  State  schools  and  a 
hospital  ward,  where  cases  of  diphtheria  had  occurred  from  time  to  time. 
Eighteen  of  them  (10  per  cent.)  contained  bacilli  morphologically  indis- 
tinguishable from  diphtheria  bacilli — the  slightlv  bent,  regularly  beaded 
forms.  Four  of  these  were  tested  on  guinea  pigs,  and  three  of  them 
proved  to  be  genuine  Klebs-Loeffler  bacilli.  The  fourth  differed  also  from 
B.  diphtheria,  in  fermenting  cane-sugar  as  well  as  glucose.  Hoffman's 
Bac.  occurred  in  51  cases  (28  per  cent.)  Serum  cultures  are  made  in  all 
cases,  and  examined  in  from  16  to  20  hours.  In  making  the  smear  for 
microscopic  examination  the  needle  is  passed  over  the  whole  surface,  and 
in  this  way  diphtheria  bacilli,  if  scanty,  are  less  likely  to  be  missed. 
Single  colony  examination  is  not  made  use  of  except  for  the  studv  of 
pure  cultures,  and  indeed  in  many  instances  the  method  would  be  im- 
practicable, especially  where  no  visible  growth  was  present.  In  these 
negative  cases  it  is  customarv  to  re-incubate  the  tubes  for  another  16  or  20 
hours,  and  in  this  w^ay  positive  results  are  sometimes  obtained.  In  the 
laboratory  we  have  usually  emploved  Roux  stains,  or  one  of  the  modifica- 
tions of  this  method,  and  in  doubtful  cases  a  modification  of  Xeisser's 
method  is  emploved.  (Lceffler's  Blue  for  four  seconds,  rin.sed  and 
counter-stained  30  seconds  in  .2  per  cent.  Vesuvin.)     Loefller's  Blue  is  also 
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vtT)     satisfactory,    as    is    also    Cobbett's    method.         (Mount    in    diojj    of 
LcefHri's    IMue.    diluted    live   :tinies,    and    press    down  the   coverslip    with 
filter  paper  to  remove  excess  of  stain.      Five  per  cent,  acetic  acid  may  then 
be  allowed  to  displacethe  blue,  watching  effect  under  the  microscope.) 
Culturally  the  growths  on  serum  and  agar  are  characteristic,  being  dry 

and  waxy. 

Hoffman's   bacillus   is   always   uniform    in    staining,   except    for   a    few 

granules  in  old  cultures. 

Gram's  method  assists  in  differentiating  between  the  two,  as  the  Hoff- 
man t\iH'  retains  the  stain  much  more  tenaciously  than  Klebs-Lceffler 
bacilli.  In  the  latter  case  by  gradually  prolonging  the  action  of  meth. 
spirits  of  eosin.  the  meta-chromatic  granules  will  alone  retain  the  violet, 
the  rest  of  the  bacillary  protoplasm  becoming  pink. 

Diphtheroids  have  l)een  met  with  in  the  laboratory  in  nose,  throat,  ear, 
eve.  skin,  sputum,  and  pleural  cavity  (empyema),  abdominal  cavity 
(appendical  abscess),  cerebro-spinal  fluid  from  lumbar  puncture,  urine, 
and  external  genitals.  In  many  of  these  positions  the  occurrence  is  sug- 
gestive of  a  normal  habitat  of  innocent  saprophytes.  It  appears  highly 
probable  that  invasion  of  the  tissues  may  occur,  as  demonstrated,  for 
example,  by  the  micro-slides  of  nasal  mucose  and  spinal  cord,  exhibited  by 
W.  Ford  Roliertsoni  at  the  present  Congress.  The  diphtheroids  de- 
srril)ed  bv  this  observer  are  pathogenic  for  rats,  and  one  differs  from  B. 
diphtheria  in  fermenting  lx)th  glucose  and  saccharose.  (Bac.  paraly- 
ticans  brevis.)  The  longus  tvpe  resembles  B.  diph.,  but  is  innocuous  for 
guinea  pigs.  One  meets  with  cases  of  gleet  and  chronic  prostatitis,  in 
which  neurotic  symptoms  are  pronounced,  and  in  which  diphtheroids  are 
so  extremely  numerous  in  urethral  cells  and  urine  as  to  suggest  some  in- 
fluence on  the  nervous  sy.stem,  possiblv  bv  producing  a  mild  toxin  with 
depressant   action. 

Xerosis-Hke  bacilli,  are  common  in  the  conjunctival  sac.  both  in 
health  and  disease,  bur  range  of  fermentation  differs  in  \arious  types,  so 
as  to  indicate  that  there  mav  be  diphtheroids  belonging  to  the  Xerosis 
group  capa/ble  of  producing  local  inflammatorv  conditions. 

The  Xerosis  group  generally  differs  also  from  B.  diphtheria  in  grow-- 
ing  much  more  slowlv  on  blood  serum.  The  organism  is  frequently  of 
the  barred-type,  and  stains  well  by  modified  Neisser's  method. 

The  Bac.  Coryzse  set;mentosus  (Cautlev  i8g6).  is  occasionally  ol)served 
in  the  nose  and  is  likely  to  be  in  part  responsible  for  many  cases  of  nasal 
ratarrah.  The  segmenterl  character  of  this  organism  is  iisually  prn- 
nounred. 

Diphtheroids  are  also  observed  in  connexion  with  animals. 
Recently  the  writer  observed  a  short  diphtheroid  bacillus,  in  the  milk 
taken  direct  from  the  udders  of*  four  cows,  out  of  a  herd  of  50.  In  the 
case  of  one  cow  (a  coccal-milk  producer),  the.se  diphtheroids  were  ]>resent 
to  the  extent  of  4.000  per  cubic  centimetre  in  the  fresh  milk.  No  change 
was  produced  in  milk  sub-cultures,  and  the  organism  did  not  manifest  anv 
fermentative  activity.  The  remarkable  character  of  the  growth  on  agar 
was  noteworthy.  Practically  little  or  no  growth  occurred  on  ordinary  agar, 
but  if  the  latter  were  coated  with  a  thin  film  of  sterile  milk  a  copious 
white,  waxy,  brittle  growth  occurred.  On  serum  a  dry  growth  took  place, 
greyish  or  slightly  yellow,  in  different  sub-cultures.  The  organism  ^vas 
Gram  positive,  and  produced  clubs  on  agar.  It  was  quite  innocuous  for 
guinea  pigs.  sub-cutane<-)usb  or  intra-peritoneally.  No  growth  occurred  on 
gelatine.     The  organisms  differed  from  those  described  by  McClure  (rags'), 
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Eyre  (1900),  Klein  (1901),  and  Bergey  (1904),  comparative  details  of 
which  are  given  in  Xuttall  and  Graham  Smith's  text  book  on  the  Bacteri- 
ology of  Diphtheria  (1908). 

The  Bac.  of  Cheesy  Lymphatic  Glands  in  Sheep  (Cherry  and  Bull, 
1898),  may  rightly  be  classed  as  a  diphtheroid,  the  microscopic  appear- 
ances and  tendency  to  clubbed  forms  and  segmented  varieties  being  very 
pronounced  in  certain  strains.  Old  cultures  also  stain  differentially  by 
modified  Neisser. 

The  greater  significance  attached  of  late  to  certain  members  of  the 
Diphtheroid  Group  by  Ford  Robertson  and  oth^r  observers,  is  sufficient 
to  justify  a  more  exhaustive  and  detailed  study  of  the  many  examples 
already  known,  with  a  view  to  ascertain  whether  there  exists  anv  definite 
etiological  relationship  l^etween  certain  of  these  organisms  and  patho- 
logical condition  in  both  man  and  animals. 


THE  INFLUENCE  OF   FILTERED  HOG-CHOLERA  BLOOD  ON 
THE   HOG-CHOLERA  BACILLUS. 

R.   J.  Bull,  M.D.,  B.S., 
Director  of  Bacteriological  Laboratory,  &c. 

Assuming-  that  much  of  the  so-called  "Swine  Fever"  was  due  to 
infection  with  a  filtrable  virus  (of  the  nature  probably  of  an  ultra-micro- 
scopic organism),  and  ithat  the  various  strains  of  hog-cholera  bacilli  play 
a  more  or  less  secondary  part  in  many  cases,  it  was  determined  to  ascertain 
Avhat  influence  if  any,  was  exercised  on  the  bacillus  of  hog  cholera  by  the 
filtered  blood  of  an  infected  animal.  A  pig  was  chosen  which  .succumbeS 
to  the  typical  ulcerative  type  of  the  disease  a  fortnight  after  eating  the 
intestinal  ulcers  and  glands  of  a  naturally  infected  animal.  The  heart, 
portions  of  lung,  spleen,  liver  and  intestinal  glands  (pale  and  congested) 
were  crushed  and  macerated  in  normal  saline  solution,  and  300  cubic  centi' 
metres  of  sterile  filtrate  were  obtained  by  means  of  a  Pasteur-Chamber- 
land  filter  (B  candle),  sterility  being  proved  by  broth  sub-cultures.  It 
may  be  mentioned,  for  reasons  indicated  later,  that  the  filtrate  did  not 
contain  any  appreciable  agglutinin,  as  it  failed  to  agglutinate  broth  cul- 
tures of  B.   hog  cholera  in  equal  parts,   in  one  hour. 

Portion  of  the  filtrate,  after  being  on  ice  for  three  weeks,  was  trans- 
ferred to  eight  small  sterile  test-tubes,  each  tube  receiving  2  c.c.  These 
were  then  divided  into  two  series. 

Series   "A"  contained  the  natural   filtrate  alone. 

Series  "B"  contained  the  natural  filtrate,  diluted  five  times  with 
sterile  broth. 

July  6,  1906. — Both  series  were  inoculated  with  active  hog-cholera 
bacilli,  using  a  straight  platinum  needle  half  an  inch  into  a  24  hours' 
broth  culture.  The  tubes  of  both  series  remained  sterile  after  72  hours 
at  37  deg.  C,  as  indicated  from  broth  sub-cultures  inoculated  with  several 
large  loops.  There  was  therefore  no  multiplication  of  hog-cholera 
bacilli  and  the  experiment  suggested  an  actual  destruction  of  the  organ- 
isms. 

July  9,  1906. — Both  series  were  inoculated  for  the  second  time  with 
active  H.C.  bacilli  (broth  culture),  series  "A"  with  a  small  loop-ful, 
series    "  B  "  with  a  straight    needle.        Series  "  A  "  remained  clear    and 
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iiltiile,  as  pioscd  b\  brulli  suli  cultiin-'s,  IjuI  .sciiis  'B'  were  all  unifonnly 
tuiliid  uilli  active  H.C.  bacilli,  giving  an  immediate  agglutination  with 
anti-liog-cholera  serum  (from  a  rabbit). 

Jul\  lo,  1906. — Series  "■  A  "  was  re -inoculated  for  the  third  time  with 
a  still  larger  number  of  H.C  bacilli,  using  a  large  platinum  loop-ful  ot  a 
J4  hours'  broth  culture,  but  all  remained  clear  and  sterile  after  five  days 
at  37   deg.   C. 

This  indicates  that  in  case  of  series  "B"  the  destructive  or  inhibitory 
action  (probably  both)  of  the  filtrate  has  been  slowly  o\erconie  by  broth- 
dilution,  for  it  must  betioted  that  both  series,  to  begin  w-ith,  contained 
e<]ual  amounts  of  the  inhibitory  substances. 

Jul)  16.  1906.— Series  "A'"  re-inoculated  for  the  fourth  time  with 
a  large  loop  of  H.C.  broth  culture  (five  days  old) 

July  18.  1906. — Series  "A"'  re-inoculated,  for  the  fifth  time,  with 
a  similar  quantitv  of  H.C.  bacilli. 

Of  the  broth  sub-cultures  made  Irom  the  tubes  inoculated  for  the 
fourth  time,  two  remained  sterile,  but  the  remaining  two,  together  with 
all  the  broth  cultures  from  the  fifth  series,  showed  in  24  hours  at  37  deg. 
C.  a  copious  white  sediment  of  hog-rholera  bacilli,  the  broth  remaining 
quite  clear,  except  a  very  slight  turbidity  in  one  of  the  tubes.  The  sedi- 
ment proved  to  consist  of-  actively-mo\ing  clumps  of  H.C.  bacilli,  which 
were  more  completely  agglutinated  with  anti-hog-cholera  serum  and  ren- 
dered motionless.  Sub-cultures  differed  in  no  wav  from  homogeneous 
strains,  such  as  that  from  which  it  nriginated,  on  ordinarv  laborator\ 
media,  in  fermentation  tests,  and  in  strong  alkali-production  in  milk,  but 
for  several  generations  the  broth  sub-cultures  remained  clear  with  a  copi- 
ous white  sediment  of  clumped  bacilli.  Turbidity  commenced  to  appear 
in  from  the  second  to  the  fifth  sub-culture,  but  still  with  much  .sediment. 
After  ten  or  twelve  sub-cultures  imiform  turbiditv  was  produced  in  broth 
in   24  hours,    indistinguishable  from   the  original   homogeneous  culture. 

Conclusions. 

I.  The  filtered  blood  and  tissue-fluids  (free  from  appreciable  agglu- 
tinin) of  a  pig  dead  of  hog-cholera,  contained  a  substance  or  substances 
which  exerted  both  an  inhibitory  and  destructive  action  on  the  bacillus  of 
hog-cholera.  The  inhibitory  action  was  overcome  bv  diluting  the  filtrate 
and  the  bactericidal  action  disappeared  by  gradual  neutralization  with 
repeated  additions  of  li\ing  hog-cholera  bacilli.  Whether  these  results 
are  generally  applicable,  and  whether  they  are  due  to  the  presence  of  a 
filtrable  virus  or  to  a  more  or  less  specific  anti-lwdies  against  the  hog- 
cholera  bacillus,  can  onlv  be  determined  bv  further  examinations,  includ- 
ing the  u.se  of  serum  from  a  pig  suffering  from  the  (?)  non-contagious  tvpe 
of  disease  experimentally  obtained  by  the  use  of  pure  cultures  of  the  H.C. 
bacillus.  T,ater  experiments  with  unfiltered  l)lood  of  two  pigs,  killed  two 
months  after  feeding  experiments,  one  of  w'hich  survived  after  feeding  on 
filtered  A-irus  of  a  hog-cholera  pig  without  developing  anv  lesions,  and 
another  nf  which  was  fed  on  ulcers  not  containing  hog-cholera  bacilli,  but 
which  developed  superfici.il  ulceration  in  caecum,  showed  no  evidence  of 
inhibition. 

2.  After  neutraliziufr  the  bactericidal  substances  in  the  filtrate  with  hog- 
cholera  bacilli,  the  surviving  hicilli  differed  from  the  original  strain  em- 
ployed, by  producing  curious  growths  in  broth,  the  broth  remaining  clear 

NoTR  —The  same  stock  of  nutrient  1>roth,  and  the  same  H.  f.  pultiire  and  II.  C.  agrglutinating  serum- 
were  used  throucfhout  these  experimeiits. 
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and  the  bacilli  growing  as  a  white  sediment  at  the)  bottom  of  the  tubes 
in  24  hours.  This  property  was  preserved  throughout  se\eral  generations 
of  broth  cultures.  Whether  similar  results  would  be  obtained  bv  initial 
neutralization  bv  dead  cultures,  remains  to  be  seen.  These  results  mav 
throw  some  light  on  the  probable  origin  and  identity  of  certain  strains  of 
hog-cholera  and  other  bacilli  which  invariablby  tend  to  produce  clumps 
when  grown  in  fluid  media. 


NOTES   OX   HOG  CHOLERA. 

R.  J.  Bull,  M.D..  B.S.,  Director  of  the  Bacteriological  Laboratory, 
and  A.  W.  Adenev.  G.M.V.C.  Demonstrator  of  Bacteriology. 

Our  laboratory  experience  in  Melbourne  over  a  number  of  years  goes 
to  show  that  in  the  past  quite  a  number  of  different  pathological  con- 
ditions in  Victorian  pigs  have  been  somewhat  loosely  described  under  the 
all  embracing  term,  "Swine  Fever."  Usually  the  pathological  and 
bacteriological  picture  has  been  sufficiently  characteristic  to  differentiate 
between  such  conditions  as  swine  plague  (necrotic  broncho-pneumonir.. 
with  inflammations  of  serous  membranes  in  which  swine  plague  bacilli 
abounded  in  practicallv  pure  culture),  and  chronic  hog  cholera  (exhibit- 
ing typical  ulcers  in  the  caecum  and  elsewhere,  and  containing  hog 
cholera  ba,cilli,  especiallv  in  the  lymph  glands  of  the  affected  areas,  and 
often  in  the  spleen  and  internal  organs).  Occasionally  cases  were  found 
in  which  both  groups  of  bacilli  existed,  and  other  mixed  infections  w"ere 
common,  a  fairlv  frequent  combination  being  hog  cholera  bacilli,  with 
colon  bacilli  or  streptococci.  An  unusual  example  was  a  pig  affected  with 
chronic  hog  cholera,  w'hose  lungs  were  studded  with  large,  rounded, 
cheesy  mas.ses,  containing  typical  hog  cholera  and  swane  plague  bacilli, 
streptococci,  and  organisms  resembling  the  necrosis  bacillus. 

In  addition  to  these  more  or  less  definite  diseases,  conditions  were  met 
with  in  which  neither  H.C.  nor  S.P.  bacilli  w'ere  detected,  either  micro- 
scopically, in  cultures,  or  by  guinea  pig  or  rabbit  inoculations,  but  in 
which  there  occurred  other  apparently  causative  organisms,  notably  in  acute 
pneumonia,  septic  broncho-pneumonia,  septic  ulceration  of  the  skin,  and 
septic  arthritis.  Although  erythematous  rashes  were  met  with,  genuine 
swine  erysipelas  has  not  been  encountered. 

But  whereas,  for  example,  chronic  hog  cholera  was  frequently  met 
wnth  (with  "button"  ulcers  and  glands  showing  the  usual  red  congested 
periphery,  although  sometimes  swollen  and  pale),  in  which  H.C.  bacilli 
were  readily  isolated  and  positive  results  were  obtained  with  laboratory 
animals,  yet  in  other  equally  typical  cases  of  ulceration  no  H.C.  bacilli 
w-ere  detected  in  bases  of  ulcers,  glands,  spleen,  or  elsewhere  ;  but  in  all 
these  sites  colon  bacilli  w-ere  present  in  the  fresh  specimens,  often  in  such 
quantities  as  to  suggest  a  causative  relationship.  In  some  of  the  latter 
the  ulceration  was  principally  of  the  superficial  membranous  tvpe,  but  in 
other  cases  where  a  large  percentage  of  the  herd  died,  the  ulcerative 
process  has  been  very  intense,  causing  enormous  thickening  of  the  bow-el, 
the  necrotic  process,  invohing  all  the  coats  of  the  in+estine.  accompanied 
eyen  with  fibrinous  deposits  on  the  peritoneal   surface. 

Apart   also  from   acute  types  of    hog    cholera,     showing    haemorrhagic 
•conditions  of  the  intestinal  mucosae,  with  or  without  ulcers,  with  congested 


b 


360 

glands,  swollen  spleen,  sub-serous  petechias,  and  small  haemorrhages  i:t 
the  kidnev  and  internal  organs,  and  in  which  H.C.  bacilli  were  present, 
anomalous  hcemorrhagic  conditions  were  observed  from  time  to  time,  with 
similar  pathological,  appearances,  but  without  ulcers,  in  which  neither 
H.C.  nor  S.P.  bacilli  were  detected.  In  these  cases  groups  of  lymph 
glands  were  often  so  inten.sely  congested  as  to  resemble  localized  clots  (jf 
blood  on  section.  As  a  rule  cultures  from  glands,  spleen,  and  blood  re- 
mained sterile,  but  for  an  occasional  colon  bacillus,  and  entirely  negative 
results  followed  the  injection  of  guinea  pigs  and  rabbits,  the  animals 
remaining  unaffected,  and  no  agglutinin  developed  in  the  blood.  In 
these  cases,  histological  examination  of  sections  of  congested  glands  and 
hcemorrhagic  areas,  showed  the  absence  of  any  leucocytic  infiltration  oi-  of 
;;ny  indication  of  acute  inflammation.  The  vessels  were  all  dilated  and 
the  surrounding  tissues  full  of  red  blood  cells,  suggestive  of  a  vaso-motor 
paralysis,  with  toxic  injury  to  small  blood  vessels.  In  the  absence  of  de- 
monstrable organisms,  the  appearances  are  suggestive  of  a  profound 
toxaemia,  due  either  to  consumption  of  toxic  or  putrid  food,  or  to  invasion 
of  an  ultra-microscopic  organism.  Unfortunately,  none  of  these  anomalous 
haemorrhagic  cases  could  be  obtained  when  preparations  were  made  for  an 
experimental  study  of  the  disease  with  artificially  infected  pigs. 

Generally  speaking,  the  agglutination  reaction  was  very  inconstant  in 
diseased  pigs,  even  when  the  tissues  contained  H.C.  bacilli. 

Occasionally  mortality  is  due  to  a  purely  mechanical  cause,  such  as 
sand  impaction  in  coastal  districts.  But  even  in  herds  affected  with  the 
disea.se,  the  -post-mortem  apjx^arances  and  bacteriological  results  are  often 
very  irregular. 

In  view  of  the  observation  of  De  Schweinitz,  Dorset,.  Bolton,  McBrvde, 
and  others,  on  a  filterable  virus,  it  is  reasonable  to  believe  that  whereas 
hog  cholera  and  swine  plague  may  exist  as  pure  infections,  much,  if  not 
mos*",  of  the  so-called  swine  feyer,  especially  the  most  contageous  types,  is 
due  in  the  main  to  the  presence  of  an  ultra -microscopic  organism,  and  that 
hog  cholera  and  other  bacilli  play  a  more  or  less  inconsequential  part  in 
the  ordinary-  manifestations  of  the  disease. 

With  a  view  of  ascertaining  in  how  far  these  results  are  in  accordance 
with  the  di.sease  as  it  manifests  itself  in  Australia,  experiments  with 
healthy  pigs  were  carried  out  during  the  years  1906  and  1907  in  a  specially 
constructed  animal  house  at  the  laboratory.  The  building  contained  five 
stalls,  and  was  rendered  insect  proof.  The  walls,  ceilings,  and  floors  were 
impervious,  and  as  indicating  that  arrangements  were  satisfactory,  not  one 
of  the  control  animals  became  affected  with  the  disease.  Young  pigs, 
from  three  to  five  months  old,  were  used,  and  all  new  animals  \vere 
acclimatised  to  their  new  surroundings  and  kept  under  observation  for  at 
least  two  weeks  before  commencing  experiments. 

SuMMAE-v  OF  Results. 

Feeding    Experiments. 

I.   With  Ulcers  and  Lymph  Glands. — 

(a)  A  pig,  Xo.  I,  fed  w-ith  hog  cholera  ulcers  and  mesenteric 
glands,  containing  H.C.  bacilli,  died  in  13  days  of  virulent 
ulcerative  hog  cholera.  Its  blood  agglutinated  H.C.  bacilli, 
and  H.C.  bacilli  were  isolated  from  heart  and  internal 
organs,  which  were  immediately  agglutinated  by  anti-hog- 
cholera   serum   (rabbit). 
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(b)  A  pig,  No.  3,  fed  with  similar  ulcers  and  glands,  but  from  a 

different  locality,  and  in  which  no  H.C.  bacilli  were  de- 
tected in  culture  or  by  rabbit  inoculation,  remained  in 
apparent  good  health.  Killed  after  two  months,  there  were 
superficial  diphtheritic  ulcers  in  the  caecum.  Blood  negative 
to  agglutination  tests  for  hog  cholera.  A  few  "alkali- 
milk"  cultures  were  isolated  from  the  adjacent  lymph 
glands,  but  none  were  detected  elsewhere.  These  bacilli 
were  identical  with  H.C.  bacilli  in  culture  and  fermenta- 
tion tests,  but  were  not  agglutinated  by  anti-H.C.  serum 
(rabbit),  although  they  reacted  with  serum  of  same  pig  (3). 
Only  colon  bacilli  were  detected  in  the  ulcers,  and  these 
gave  a  partial  reaction  with  blood  of  pig  No.  3. 

(c)  The   intestines   and   liver  of   pig  3   fed  to  pig   No.    5.     The 

latter  died  in  three  weeks  with  severe  ulceration.  Blood 
negative  to  H.C.  Hog-cholera-like  bacilli  ("alkali-milk") 
cultures  were  more  numerous  than  in  pig  3,  and  present  in 
intestinal  Ivmph  glands  and  spleen,  together  with  numerous 
colon  bacilli.  But  none  of  the  cultures  were  agglutinated 
with  anti-H.C.  serum  of  a  rabbit,  nor  with  serum 
of  pig  5. 

Remarks. — These  experiments  suggest  that  the  ulcerous  type  of  the 
disease  is  far  more  virulent  for  pigs  when  hog  cholera  bacilli  are  numerous 
than  when  these  organisms  are  absent.  In  the  latter  case  passage  from 
one  pig  to  another  increases  the  virulence  of  the  disease  pari-passu,  with 
an  increase  in  the  number  of  hog-cholera-like  organisms.  These  organisms, 
only  differing  from  typical  bac.  H.C.  in  agglutination  reactions,  must 
nevertheless  be  regarded  as  strains  of  H.C,  possibly  existing  naturally  in 
the  alimentary  canal  of  healthy  pigs,  for  one  of  these  cultures  produced 
.typical  hog  cholera  by  feeding  to  pig  6. 
2.  With  Cultures. — 

(a)  Hog  cholera  Bacilli. — A  pig,  No.  4,  fed  with  a  recently  isolated 

culture  of  bac.  H.C.  from  pig  i.  (4  c.  c.  milk  culture,  6 
days  only,  third  remove.)  Slight  diarrhoea  in  8  da\s.  Thtn 
recovered,  but  very  ill  in  4  wrecks,  and  died  constipated  in 
5  weeks. 
The  p.m.  appearances  showed  the  most  extensive  ulceration  we  have 
observed  in  any  pigs,  the  whole  of  the  alimentary  canal 
from  mouth  and  oesophagus  to  caecum  being  covered  with 
ulcers.  There  was  much  sub-mucous  hemorrhage,  ind 
sub-serous  petechise  in  intestines  and  heart.  H.C.  bacilli 
were  numerous  in  the  heart  and  elsewhere,  and  equall\- 
numerous  in  both  pale  and  congested  lymph  glands. 

(b)  The  same  strain  of  H.C.   bacillus,   after  growing  for  several 

months  in  subcultures  in  the  laboratory,  failed  to  produce 
any  disease  in  pig  No.  16,  which  w'as  fed  with  3  c.  c.  of 
milk  culture.  Killed  at  the  end  of  6  weeks,  perfectly 
healthy,  but  a  few  H.C.  like  bacilli  were  isolated  from 
blood  and  glands.  One  of  these  freshly  isolaited  cultures 
was  then  fed  to  pig  No.  18.  with  entirely  negative  results. 
Both  pigs  showed  no  evidence  of  agglutinin  in  the  blood. 

(c)  Hog-cholera  like  Bacilli. — An   "alkali-milk-producer"   (5  c.   c. 

of  48  hours  culture),  only  differing  from  typical  H.C. 
bacilli   in   absence   of    agglutination    (obtained   from    pig   3), 
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was  fed  to  pig  No.  6.     This  ;inimal  suffered  iiom  diarrlioea 
in  seven  days,  and  died  in  eiKHti'*:'n  days  with  typical  ulcers. 
Lungs  normal.      H.C.    like  organisms   isolated  from  mesen- 
teric glands  and  heart,  which  v>ere  neither  agglutinated  with 
serum  of  the  same  pig  (No.  6)  nor  with  anti-H.C.  serum  of 
rabbit.      Nor  did  the  .serum  of  this  pig  agglutinate  labora- 
tory .strains  of  H.C.  bacilli, 
(d)     The   same   strain,    five   months   later,    failed   to  affect   pig    15 
when   fed  with   2   c.    c.   of  a  milk  culture,   or   pig    17    with 
3   c.    c.       Large   doses   (750  c.    c.)   of   old   laboratory    sub- 
cultures of  Bac.    H.C.    (14  strains)   were   without   affect   on 
pig  19. 
^c)     ••  .\cid-milk-clotting      Bacilli"      (Colon      Bacilli).-  As     these 
organisms    are    frequently   the   only    ones     found     in     lymph 
glands  and  internal  organs  of   pigs  affected  with   intestinal 
ulcers,  a  pig  No.   7  was  fed  with  a  48  hours'  milk  culture 
from   pig   3.        The   animal    suffered   from   profuse   diarrhoe.i 
in  fourteen  days,  but  slowlv  recovered  ;  was    killed    in    fi\'e 
weeks  and   found  quite  healthv.      Tt  was  intere.sting  to  notr- 
that    "Acid-milk-clottins;   bacilli"    were    numerous    in    spleen 
and  mesenteric  glands,  but  no  alkali-producers  were  detected. 
Remarks  on    Cultures. — These   experiments    indicate    that    there    are 
\arious   strains  of   hog  cholera  bacilli,   only   differing  in   agglutination   re- 
actions and  varying  in  degree  of  virulence.     That  recently  isolated  cultures 
may  be  very  virulent  but  soon  tend  to  lose  their  virulence,    and   do  not 
appear  to  recover  it   simply  by   passage  from  pig   to  pig.        That   large 
doses   of    old    laboratory    strains     may    be     innocuous.       That     colon-like 
bacilli   (occasionally   the  only   organisms   detected   in   pigs   with   ulcerated 
caeca)   may   possibly   be   associated  causatively    with  certain   inflammatory 
conditions  in  pigs.     The  single  culture  used  in  these  experiments  produced 
very   copious   diarrhoea,    although   no   ulcers   were   manifest.       That   these 
acid-nulk-clotters   were  probably  responsible  for  the  diarrhoea  was  shown 
from  their  dissemination  through  the  lymph  glands  and  internal  organs. 

Experiments  wdth  Filtered  Virus. — The  blood,  with  or  without  tissue 
fluids,  was  diluted  several  times  with  normal  saline  solution,  and  passed 
through  a  Chamberland  filter  (candle  B.).  On  each  occasion  when  fresh 
filtrate  was  injected  sub-cutaneously,  the  animal  died  of  "Swine  fever," 
with  or  without  ulcers.  But  old  virus,  2h  months  on  ice,  appeared  to 
have  lost  its  virulence.  It  w^as  interesting  to  find  that  virus  given  by 
the  mouth  was  not  followed  by  any  bad  results,  and  one  animal  (pig  12) 
fed  in  this  way  resisted  infection  when  exixised  to  a  moribunrl  animal  ; 
whereas  the  untreated  control  exposed  simultaneously  contracted  the  dis- 
ease and  died  in  five  weeks. 

Whether  filtrate-fed  animals  would  prove  immune  to  infection  with 
virulent  H.C.  cultures  could  not  be  ascertained,  as  virulent  cultures  were 
not  available  at  the  time. 

.  Experiments  on  the  Contagious  Character  of  "  Swine- Fever," — Un- 
fortunately when  preparations  w^ere  made  to  test  the  contagiousness  of 
the  artificially  produced  disease,  or  the  infectivitv  of  the  blood  from 
animals  injected  or  fed  with  H.C.  cultures,  no  virulent  cultures  or  fresh 
material   could  be  obtained. 

(a)  Pig  13  placed  48  hours  in  a  pen  with  Pig  ix  (dying  of  hog 
cholera  from  injection  of  filtered  virus  sub-cutaneously, 
ulcers  being  found  at  the  fost-moHcin),   gradually  sickened 
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and   was   destroyed   when   moribund   in   five   w^eeks.        Post- 
mortem disclosed  typical  ulcers,   and  H.C.   bacilli  were  re- 
covered from  the  heart  agglutinating  with  anti-H.C.   serum 
(rabbit)  but  not  with  serum  of  same  pig. 
Note. — A  rabbit  injected  sub-cutaneously  with  5  c.   c.   of  this 
pig's   blood    unfiltered,    died   of    H.C.    infection   in   eight   davs, 
and  its  blood  agglutinated  H.C.  bacilli.     Another  rabbit  injected 
with    a    similar    quantity    of    the    filtered    blood    serum    filtered 
remained  healthy  and  did  not  develop  agglutinin  in  the  blood, 
(b)     Pig   12   fed   with   70  c.   c.    filtered  virus   from   a   hog-cholera 
pig,   equivalent  to  27   c.   c.   of  blood,   the  virus  being  kept 
14   days  on   ice,    remained   quite   well.     Three   \Aeeks    later 
this  animal  was  exposed  to  the  moribund  pig  11,  along  with 
pig  13,  but  remained  perfectly  healthy.       The  post-mortem 
revealed  no  disease. 

Experiments   on   Immunization. 
(i)  By  Feeding  with  Hog  Cholera  Cultures. — 

(a)  Pig   17.     Fed  with  3  c.   c.   of  an   "  alk-milk  culture"   (of  a 

strain  which  was  virulent  for  a  pig  seven  months  previously) 
remained  unaffected  two  months  later.  It  was  then  fed  with 
portions  of  ulcers  and  petechial  kidney,  which  proved  fatal 
to  pig  15,  but  without  any  ill  effect.  (The  infective 
material  was  obtained  from  a  case  of  the  natural  disease.) 
Three  months  later  the  animal  was  fed  with  750  c.  c. 
broth  culture  (14  days  old)  of  14  strains  of  H.C.  bacilli^ 
None  of  these,  however,  was  recently  isolated.  Although 
intense  diarrhoea  followed  in  24  hours,  the  animal  survived 
and  the  post-mortem  did  not  reveal  anv  indication  of 
disease.  These  old  mixed  cultures  were  probably  not  virulent, 
as  pig  19  fed  with  12  c.  c.  of  mixed  cultures 'of  14  strains 
remained  quite  well,  and  3!  months  later  750  c.  c.  of  mixed 
broth  cultures  of  the  same  strains  produced  no  bad  results. 

(b)  Pig    15,    which    was   fed    with    2   c.    c.    of   an   alkaline   milk 

culture  of  a  strain  which  was  virulent  five  months  pre- 
viously remained  unaffected.  Ten  weeks  after  feeding  it 
was  injected  sub-cutaneously  with  old  filtered  virus  (equiva- 
lent to  100  c.  c.  of  serum,  kept  on  ice)  of  pig  13  (an 
animal  which  died  with  typical  ulcers  2|  months  pre- 
viously, the  result  of  contagion  from  diseased  pig  in  same 
pen).  The  animal  was  unaffected,  but  when  fed  2I  months 
later  with  ulcers  and  petechial  kidney  from  a  naturallv  in- 
fected animal,  it  succumbed  in  nine  davs  with  pleuro- 
pneumonia, pericarditis,  peritonitis,  no  ulcers,  but  a  few 
Detechiae  in  the  caecum,  large  bowel  and  mesenteric  glands. 
Liver  congested.  Neither  swine  plague  nor  H.C.  ^bacilli 
were  detected.^  The  appearances  suggested  the  presence 
of  an  ultra-microscopic  organism. 
2.   By  feeding  with  Filtered  Virus. — 

(c)  Pig   12,   fed  with  70  c.  c.   filtrate  (equivalent  to  27   c    c    of 

serum  of  a  H  C.  pig  No.  8  (four  davs  on  ice)  remained 
perfectly  healthy  in  three  ^vepks.  Exnosed  j8  hours  to 
moribund    pig   (No.    it),    which    died   of   hog  cholera     the 
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minimal  remained  ijuite  healthy,   whereas  the  control  pig  ex- 
posed at  the  snnic  time  contracted  the  disease. 
3.   Celloidin  Sacs  of  H.C.  JJlood  Inserted  into  the  Peritoneal  Cavity. — 
(d)    I'wo  pigs,   9  and  10,   were  treated  in  this  way  with  unfiltered 
blood    ot    pig    8    (seven    days    on    ice).        Both    died    with 
diarrhoea  in  2A   aiid    3^1    months.        One    presented    a    few 
ulcers,   the  other  a   few   petechiee.       \o.    H.C.    bacilli   were 
detected,  but  colon  bacilli  were  numerous  in  all  the  internal 
organs.     It  may  be  that  a  little  leakage  occurred  from  the 
capsules  to  nullify  the  experiments. 
Remarks. — The  writers  are  not  aware  of  any  feeding  experiments  with 
filtered  virus  conducted  elsewhere,   but  the  results  obtained  appear  to  in- 
dicate a  possible  method  of  immunization   against    the    natural   infection 
with  "  Swine  fever  "   in  its  various  forms.       Feeding  with  pure  cultures 
under  certain  conditions  may   also  lead  to  a  certain   degree  of  resistance 
against  natural  infection. 

Conclusions. — The  results  obtained.,  although  interesting,  do  not 
warrant  anv  generalizations,  and  it  was  to  be  regretted  that  experiments 
had  to  be  discontinued  for  want  of  funds.  But  the  experiments,  in  so  far 
as  they  were  carried  out,  were  sufficient  to  indicate  the  existence  in  Aus- 
tralia also  of  a  filterable  virus,  probably  of  the  nature  of  an  ultra-micro- 
scopic organism.  The  experiments  suggest  also  a  possible  method  of  im- 
munization, by  using  filtered  ^irus  h\  the  mouth.  Indeed,  it  is  Avell 
known  that  a  much  greater  dose  of  certain  organisms,  E.  G.  tubercle 
bacilli,  is  necessary  to  produce  infection  by  the  mouth,  than  by  other 
routes.  That  absorption  of  the  virus  occurs  has  been  verified  bv  ex- 
periments conducted  at  the  laboratory  with  vaccines,  in  which  successful 
results  have  followed  administration  by  the  mouth.  So  in  the  ca.se  of 
"  Swine  fever."'  it  mav  be  that  gradual  absorption  of  filterable  virus  bv  the 
way  of  the  alimentary  canal  is  capable  of  producing  artificial  resistance 
more  uniformly,  than  is  possible  by  sub-cutaneous  ini'ection.  on  account 
of  the  great  percentage  mortal  it  v  bv  the  latter  method. 


SARCOSPORIDIA  OF   CALF  TONGUE   (VICTORIA). 

R.  J.  Bull,  M.D.,  B.S.,  Director  of  Bacteriological  Laboratory,  and 
A.    W.    Adeney,    G.M.V.'C,    Demonstrator  of   Bacteriologv-. 

This  is  the  first  recorded  example  of  the  parasite  in  Victoria,  but  it 
is  said  to  occur  in  the  Northern  Tropical  Districts  of  Australia.  The  speci- 
men was  received  in  1904  from  a  calf  which  w'as  destroyed  becau.se  of 
the  sw^ollen  nature  of  the  tongue.     No  other  animals  were  affected. 

The   macroscopic   appearance   was  that   of   intense  congestion   and  en- 
largement of  the  whole  organ,  except  the  tip. 

Microscopically- — The  congested  ix>rtion  showed  gi'eat  engorgement 
with  blootl  cells,  the  muscle  fibres  being  in  many  parts  completely  sepa- 
rated witih  extravasated  blood.  Scattered  rather  numerously  throughout 
the  section  were  muscle  fibres  swollen  out,  affected  with  sarcosporidia.  The 
parasites  appeared  as  round  or  oval  bodies,  massed  together,  and  sur- 
rounded by  n  fine  homogeneous  membrane,  situated  in  and  pushing  its 
wnv  along  the  musrle  fibre  itself.  The  muscle  striae  were  present  in  all 
parts  of  the  affected  fibres.  The  bodies  composing  the  sarcocysts  were 
seen  to  be  round,  oval,  or  oblong  bodies  containing  numerous  vacuoles  and 
no  definite  nurlei. 
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A  few  contained  dark  staining  granules.  The  organisms  stain 
readily  by  logwood  in  section.  The  normal  portion  of  the  tongue  (macro- 
scopically)  also  contained  fairly  numerous  sarcocysts.  These  parasites 
are  probably  the  sarcocystis  Tenella,  and  the  presence  of  haemorrhage  was 
piobably  an  accidental  occurrence. 


A  REMARKABLE  SPECIES  OE  ANTHRAX  BACILLUS. 

R.  J.  Bull,  M.D.,  B.S.,  Director  of  Bacteriological  Laboratory,  and 
A.  W.  Adeney,  G.^LV.C,  Demonstrator  of  Bacteriology. 

The  above  organism  was  isolated  from  the  blood  from  the  ear  of  a 
goat  that  died  after  natural  exposure  tlirough  running  with  an  anthrax- 
infected  herd  of  cattle. 

Cultural  Characters. — On  agar  this  organism  gives  a  copious  growth 
of  a  peculiar  slimv,  smooth  appearance,  without  any  evidence  of  the  woolly 
appearance  and  outgrowths  found  in  typical  anthrax.  The  edge  is  always 
sharplv  defined.  On  gelatine  the  appearnnrp  somewhat  resembles  in- 
thrax,  but  fails  to  show  any  outrunners.  Gelatine  stab  cultures  also  fail 
to  show  the  feathery  appearance  of  typical  anthrax,  and  liquefaction  is 
somewhat   slower. 

In  broth  the  organisms  do  not  form  long  chains,  usually  not  more  than 
two  or  three  organisms  being  bound  together  with  a  common  capsule.  On 
milk  the  reaction  and  appearance  is  similar  to  anthrax,  but  the  changes 
take  place  more  slowly. 

Microscopic  Appearance — In  infected  iblood  the  appearance  is  typical 
of  anthrax,  McEadyean's  violet  granules  being  distinct.  Smears  from 
agar  culture  do  not  show  long  chains,  the  organisms  being  mostly  single. 

The  infected  blood  is  somewhat  less  virulent  to  guinea-pigs  and  rab- 
bits than  typical   anthrax  blood. 

An  old  agar  culture,  thoroughly  dried  and  kept  for  six  years,  gdves 
a  vigorous  growth  in  24  hours,  and  fails  to-  show  any  loss  of  virulence, 
but  a  growth  kep;t  growing  bv  monthU  sub-cultures  for  the  same  period  lost 
\irulence  for  guinea-pigs,  so  that  a  dose  of  i-io  of  an  agar  culture  loopful 
(small)  failed  to  kill,  and  only  produced  some  slight  local  cedema  in  an- 
inoculated  guinea-pig.  This  pig  was  twelve  days  later  inoculated  with  a 
\ery  minute  dose  of  virulent  anthrax  (two  or  three  bacilli),  and  showed 
evidence  of  an  increased  susceptibility  rather  than  resistance,  as  the 
animal  died  of  anthrax,  whereas  the  control  guinea-pigs,  which  received 
a  similar  dose,  remained  unaffected. 

Spores  form  more  slowly  in  broth  and  agar  cultures  than  is  the  case 
with  typical  anthrax,  as  there  are  generally  only  a  few  spores  in  a  24 
hours'  culture  at  37  deg.  C.  Prolonged  sub-culture  at  40  deg.  to  42  deg. 
C,  while  producing  an  unstable,  non-sporing  variety,  failed  to^  cause  any 
alteration  of  the  cultural  characters.  Immunization  experiments  with  the 
asporogenous  type  failed  when  applied  to  guinea-pigs  and  rabbits,  but 
there  were  indications  of  some  partial  immunity,  as  the  treated  animals 
lived  longer  than  the  controls.  So  far  there  has  been  no  opportunity  of 
testing  the  virulence  and  capacity  for    immunization  of    this    organism  on 
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ciiluT  slurp  or  goats.  In  \ it-w  of  the  remarkable  and  fixed  character  of 
tlio  cultural  api)ea ranees,  extending  over  so  long  a  term  as  six  vears  on 
agar,  it  is  hardly  likely  that  this  uncommon  type  has  originated  from 
typical  anthrax  bacilli  by  a  single  transfer  through  a  goat. 


COLOX-LIKE  BACILLI  IN  MELBOURNE  WATER  SUPPLY. 

R.  J.   Bull,   M.D.,  B.S., 

Lecturer  in  Bacteriology  and  Director  of  the  Bacteriological 
Laboratory,   Melbourne  University. 

Before  describing  the  occurrence  of  colon-like  organisms,  and  dis- 
cussing the  significance  of  their  presence,  in  the  .Melbourne  water  supply, 
a  brief  description  of  the  catchments  and  reticulation  is  necessary,  in 
order  to  appreciate  the  bacteriological  results  obtained. 

Description  of  Melbourne  Water  Supply. — Melbourne  has  an  unusual 
adxantage  over  most  of  the  great  cities  of  the  world  in  deriving  its  water 
from  uninhabited  catchment  areas.  The  water  supply  consists  of  two  sys- 
tems— the  Van  Yean  and  the  ISlaroondah.  The  Yan  Yean  system  collects 
water  mainly  from  the  northern  slopes  of  the  Dividing  Range,  the  com- 
bined waters  of  the  Silver  and  Wallabv  Creeks  being  diverted  southwards 
by  means  of  a  stone-paved  aqueduct,  through  a  gap  in  the  Dividing  Range, 
at  an  altitude  of  1,700  feet  above  sea  level.  The  water  then  falls  rapidly 
bv  means  of  a  .series  of  cascades  into  the  bed  of  Jack's  Creek,  one  of  the 
tributaries  of  the  Plent\  River,  and  enters  Toorourrong  Reservoir — with 
a  storage  capacitv  of  60  million  gallons — whence  it  gains  the  Yan  Yean 
Reservoir  bv  means  of  a  clear  water  channel  five  miles  long.  The  Yan 
Yean  Reser\-oir  covers  an  area  of  1,360  acres,  with  an  available  depth  of 
18  feet,  and  a  storage  capacity  of  6,400  million  gallons.  It  is  situated 
within  25  miles  of  the  metropolis.  The  Maroondah  system  (comprising 
the  Watt's  River,  Graceburn  and  Donnelly's  Creek)  is  more  distant — 45 
miles  from  Melbourne — and  differs  from  the  Yan  Yean  water  in  reaching 
the  consumer  in  an  unsedimented  state,  although  a  series  of  fine  sieves  re- 
move much  of  the  solid  matter.  From  both  systems,  open  aqueducts,  each 
with  a  capacitv  of  33  million  gallons  a  dav.  convey  the  water  to  pipe-head 
reservoirs — at'Morang  (Yan  Y'ean  water)  and  Preston  (mixed  water). 
whence  pipes  connect  with  the  various. small  local  storage  and  distributing 
reservoirs  at  Surrev  Hills.  Caulfield,  and  Essendon.  and  with  the  reticu- 
'lation.  Both  catchments  cover  a  total  area  of  70,000  acres,  and  still 
larger  reservations  have  been  made  for  future  needs.  The  average  rain- 
fall in  these  areas  varies  from  40  to  60  inches,  and  the  whole  is  covered 
with  dense  forest  and  scrub.  Few  animals  of  any  sort  exist.  There  are 
no  human  habitations  except  those  of  the  caretakers  ;  steps  are  taken  to 
restrict  the  ingress  of  tourists,  and  traffic  is  practically  limited  to  6  miles 
r>f  public  road  traversing  the  Maroondah  lower  catchment.  -All  the  aque- 
ducts are  built  of  stone  set  in  cement,  or  in  concrete,  and  elaborate  pre- 
cautions are  taken  to  prevent  the  washing  away  of  banks  or  the  entry  of 
storm  waters.  The  supplv  of  water  is  extremely  liberal,  ^felbourne.  with 
its  population  of  527.138,  consuming  33,629,341  gallons  daily,  equivalent 
to  63.8  gallons  a  head  per  day. 

Baclerial  Condition  of  the  Water  Supplv.— The  above  conditions  are 
favorable  to  an  ideal,  unnolluted  sunnlv.  and  when  a  larger  sedimenta- 
tion reservoir  is  introduced  into  the  Maroondah  svstem.   and  a  more  com- 
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plete  substitution  of  pillar-hydrants  for  the  remaining  obsolete  ;t\pes  has 
been  effected  throughout  the  reticulation,  Melbourne  will  be  i^ossessed  of 
a  water  supply  which,  for  abundance  and  natural  purity,  will  probably  be 
unexcelled  elsewhere.  As  the  city  increases,  however,  new  catchments  must 
be  reserved  for  future  requirements. 

During  the  pa.st  ten  vears  the  average  numbers  of  micro-organisms  per 
cubic  centimetre,  at  different  points  of  the  supply,  was  as  follows  : — 


Source. 

Number  of  Organisms  per  ciiljic  centimetre. 

Yearly  Averages. 

Average  of  Ten  Years. 

Catchment  Creeks 

Yan  Yeaii  Reservoir  Outlet 

Service  Reservoirs 

Taps  of  Reticulation 

125  to  700 
25  to  162 
64  to  344 
95  to  480 

317 

72 

131 

190 

The  Yan  Yean  outlet  water  is  the  purest  found  throughout  the  whole 
of  the  supply.  Owing  to  its  great  altitude,  the  Yan  Yean  Reservoir  com- 
mands the  highest  points  of  -Melbourne  and  suburbs,  and  supplies  them 
with  a  purer  average  water  than  the  lower  levels,  which  are  fed  mainlv 
by  the  unsedimented  Maroondah,  alone  or  mixed.  This  difference  in  supplv 
is  sufificient  to  account  for  irregularities  in  bacterial  flora  of  tap  water  samples 
taken  simultaneously  in  various  parts  of  the  reticulation,  especially  during 
the  winter  months;  for  I  have  shown  previously  (i)  that  rainfall  in  the 
catchments  is  rapidly  (within  24  hours)  followed  by  bacterial  increases  in 
the  reticulation  taps  supplied  mainly  from  the  ^faroondah.  On  the  other 
hand,  tap  water  of  Yan  Yean  origin  is  unaffected  by  weather. 

Colon-like  Bacilli  in  the  Supply. — Routine  examinations,  extending 
over  a  period  of  ten  years,  have  shown  that  colon-like  organisms  are  of  fre- 
quent occurrence  in  the  reticulation  in  quantities  of  i  c.c.  and  even  i  c.c, 
of  water.  Such  results  might  readilv  be  regarded  as  indicating  local  con- 
tamination, possibly  through  defective  hydrants  during  periods  of  low 
pressure  in  the  mains,  were  it  not  for  the  fact  that  similar  organisms  are 
found  still  more  frequently  in  the  catchments.  An  idea  of  the  occurrence 
and  distribution  of  these  organisms  is  given  in  the  following  table  of  re- 
sults, covering  104  routine  examinations  during  the  past  18  months  : — 

Lactosk-Fermextkrs  tx  Melboi-rxe  Water  Supply. 


Quantity  of  Water. 


Source. 


Catchments     ... 

Yan  Yean  Reservoir  Outlet 

Service  Reservoirs 

Taps 


J-cc. 

73 

per 

cent. 

10 

12 

>  1 

O'i 

)1 

Methods  of  Examination. — INIuch  of  the  earlier  work  in  the  labora- 
tory was  based  on  the  use  of  Parietti's  method,  the  carbolised -broth  tubes 
showing  turbidity  after  24  or  48  hours  at  37  deg.  C,  being  plated  out  on 
some    of    the    ordinary  or    special    media,  canbolised    gelatine,   Capaldi's, 
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Hiss',  Eisner's,  or  modifications  of  them,  &:c.      In  my  experience,  tlie  ma- 
jority of  the  ori^^jnisms  throwing  under  these  conditions  from  tlie  water  suj)])!)- 
could  not  be  regarded  as  colon-bacilli,  as  subset^uent  study  showed  that  most 
of  them  failed  to  ferment  lactose.    Furthermore,  bacilli  of  the  Subtilis-groui) 
were   fretjuently  alone   responsible    for    turbidity    in    the   carbolised    broth 
tuU^s.     A  miMV  expeditious  and  reliable  method  was  therefore  much  to  be 
desired,  and  in   1905  (2)  I  carried  out  a  series  of   simultaneous"  observa- 
tions,   using    along    with     Parietti's    method    a     slight     modification     of 
MacConkev's,  whereby  the  initial  incubation  of  the  water  was  made  in  lac- 
tose media"  (both  lactose  broth  and  bile-salt-lactose-peptone-water),  using  as 
indicator  either    litmus  or  neutral    red.     I   thus    dispensed  with  primary 
incubation  in  glucose  media.     More  gas,  as  a  rule,  developed  in  the  simple 
lactose  broth  than   in    MacConkey's   media   (3),  and   results   appearing   in 
favour  of  the  latter  as  the  more  exclusive  of  the  two  methods,  I  have  re- 
tained it  in  routine  work  until  a  still  more  suitable  one  is  evolved,  substituting 
only   litmus  for  the  original   neutral   red.      After  incubation   for   at   least 
three  days   at  37    deg.     C,   those   tubes   showing*  gas   are   plated  out   on 
4-in.    Petri    dishes,    containing    MacConkey's    lactose-bile-salt-neutral-red- 
agar.     Red  colonies  developing  at  37  deg.  C,  are  picked  out  after  24  or 
48   hours,    and   transfen-ed  to   Durham's   tubes,  containing   lactose-litmus- 
peptone  water.     Those  tubes  developing  acid  and  gas  on  incubation  con- 
stitute the  stock  cultures   from   which  the  various   sub-cultures   are  made 
forthwith  on  to  the  several  differential  media.     At  first  two  plates  were 
inoculated  from  each  water-lactose-tube,  but  where  it  is  simply  a  question 
of  isolating  lactose  fermenters,   I  now^  economise!  in  plates  by  using  only 
one,   inoculating  it  in  a   special  manner  as  follows,   using    a    sterile  test 
tube  (3-in.)  in  place  of  the  bent  glass  rod  : — Place  a  small    loop    of    the 
fluid  lactose  culture  in  the  centre  of  the  plate,  and  by  a  continuous  series 
of  small  circular  movements  with  the  round  end  of  the  test  tube,  make  a 
"C"  shaped  inoculation  of  the  surface  of  the  medium.     Isolated  colonies 
are  readily  obtained  at  the  tail  of  the  "C,"   near  the  periphery  of  the 
plate.     (Note. — I  still  prefer  the  use  of  two  plates  inoculated  by  gradu- 
ally widening  circles  from  the  centre  outw'ards,  in  the  examination  of  ex 
Clement,  &c..  for  the  presence  of  B.  Typhosus  and  non-lactose  fermenters. 
in  cases  where  colon-bacilli  are  likely  to  be  greatly  in  excess.      For  this 
class  of  work  I  prefer  Drigalski-Conradi's  medium,  as  in  my  experience 
the  contrast  between  the  two  groups  of  micro-organisms    is    more    striking 
than  in  the  case  of  jNIacConkey's.  although  for  ease  and  convenience  in  mak- 
ing, the  latter  has  the  advantage.)     The  use  of  test  tubes  for  plate  inocula- 
tion purposes  is,  I  believe,  novel.     They  are  always  on  hand,  are  rapidiv 
.sterilized  in  the  bunsen  or  in  boiling  water,  cool  rapidiv.   and  present  an 
ideal  smooth  surface  which  will  not  scratch  the  culture  material.     I  have 
utilized  them   for  routine  plate  work  for  several  }ears  past,    with    great 
satisfaction. 

The  presence  of  haze  around  red  colonies  does  rot  appear  to  have 
much  diagnostic  significance,  for  T  find  it  often  ab.sent  wdth  genuine  faecal 
colons,  although  I  telieve  its  presence  may  be  regarded  as  rather  sug- 
suggestive  of  organisms  of  faecal  origin.  It  is  rarelv  iioticed  in  connexion 
with  colon-like  orcfanisms  in  "Melbourne  water.  As  a  rule,  the  red 
colonies  form  gas  in  lactose  media  in  proportion  to  the  intensity  of  this 
colour,  and  T  frenuentlv  find  that  among  the  pale  red  colonies  one  meets 
with  organisms  which  fail  to  produce  gas  in  lactose,  although  an  acid  re- 
action is  developed.  On  the  other  hand,  the  selective  action  on  lactose- 
fernienters  is  confirmed  bv  the  fact  that  T  have  never  succeeded  in  obtain- 
ing lactose-fermenting  colonies   from  lacto.se  tubes  showing  no  fermenta- 
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tion,  nor  have  colourless  colonies  (in  fresh  media)  ever  produced  acid  or 
gas  in  lactose,  always  excepting  those  apparent  exceptions  where  acid 
colonies  have  been  neutralized  by  a  strongly  alkaline  one  close  bv.  Curi- 
ously enough,  howe\er,  it  sometimes  happens  that  I  have  been  unable  to 
isolate  any  lactose-fermenters  from  the  original  water-lactose  tube  itself, 
showing  acid  and  gas,  sometimes  developing  slowly  in  the  tube.  And  vet 
in  these  cases,  gaseous  feiTnentation  will  sometimes  occur  within  48  hours 
in  lactose  sub-cultures, "  even  though  the  original  tube  has  stood  for  a 
month  at  room  temperature.  It  would  appear,  therefore,  that  these  are 
probably  cases  of  symbiosis,  peculiar,  perhaps,  to  certain  micro-organisms 
of  the  local  water  supply,  which  are  individually  incapable  of  fermenting 
lactose.  In  a  few  instances  the  power  to  ferment  lactose  has  not  been 
transferred  when  a  lactose-tube  sub-culture  has  been  made  from  the  origi- 
nal lactose  tube  after  the  latter  has  been  allowed  to  stand  seven  to  ten 
days  at  room  temperature,  although  numerous  non-lactose-fermenters  were 
readilv  isolated.  In  such  cases,  either  the  organism  has  suddenlv  lost  its 
fermentative  faculties,  or,  what  appears  more  likely,  one  of  the  bacterial 
factors  es.sential  to  the  symbiotic  change  has  died  out  or  become  attenuated- 
Varieties  and  Significance  of  Lactose-fermenters  in  tlie  Melbourne 
Water  Supply. — The  predominating  flora  of  the  intestines  of  man  and  the 
higher  animals  consist  of  bacilli  which  have  been  somewhat  looselv  de- 
scribed in  the  past  under  the  name  of  colon  bacilH-m.icro-organisms,  having 
the  following  characters: — ■ 

{a)  Small  bacilli  of  variable  motility. 

(b)  Gram  negative. 

(c)  Producing  indol  peptone  solutions. 

(d)  Clotting    milk    with  acid    production,    and    without    subsequent 

digestion  of  the  casein. 
(c)  Ab.sence  of  liquefaction  of  gelatine  (after  two  months). 
(/)  Gaseous  fermentation  of  glucose. 

Subsequent  study,  however,  served  to  show  that  colon-like  organisms 
having  the  abo^-e  characters,  w^ere  widelv  distributed  in  nature,  and"  the  de- 
termination of  their  presence  in  a  suspected  water  suppiv  could  not,  there- 
fore, be  taken  as  incontrovertible  or  trustworthy  evicience  of  sewage  con- 
tamination. Further  tests  were  necessary  in  order  to  limit  the  field  of 
inquiry  to  bacilli  of  ffecal'  origin.  In  addition,  therefore,  to  the  above 
common  characters,   all  true  colon-bacilli  should  exhibit  :  — 

(g)  Smooth  homogeneous  growths  on  agar,  without  chromogenesis. 

(//)  Reduction  of  neutral  red  (2  per  cent,  glucose-neutral-red-agar). 

(?)  Gaseous  fermentation  of   lactose,    mannite,    and    dulcite    (tvpe. 
Bac.   Coli    Communis    of    Escherich)    and    sometimes    Cane- 
sugar  (type,  Bac.  Neapolitanus  of  Emmerich),  a  variety  com- 
mon in  excrement  and    sewage,  and    designated   bv  Durham, 
Bac.  Coli  Communior. 

(/)  Gas  ratio  in  glucose,  with  hvdrogen  in  excess  of  CO2 

H       _     £  + 

CO2  T 

(k)  Absence  of  the  Voges-Proskauer  reaction. 
I  find  also  the  reduction  of  neutral  red  in  7,  per  cent,  lactose- 
neutral-red-broth  an  additional  useful  test  in  differentiating  between 
members  of  the  colon,  typhoid,  a.nd  intermediate  groups,  such  as  the 
organisms  associated  with  hog  cholera,  diarrhoea,  and  dysentery.  The 
reaction  is  quite  the  opposite  of  that  obained  in  neural  red  agar,  for  while 
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colon-bacilli  pnxluce  no  recluciion,  or  onl\  a  transitory  one,  txphoid  and 
similar  bacilli  proiluce  more  or  less  slowly  a  ix^rmanent  yellow  reduction, 
acc\>mpaniet.l  with  a  strong  alkaline  reaction.  Other  tests  are  probably  of 
\alue,  including  reduction  of  nitrates,  and  a  still  wider  range  of  caribo- 
hvdrate  fermentation's,  and,  iloubtless,  the  list  is  by  no  means  exhausted 
at  present. 

For  the  present  the  search  for  lactose  fermenters  seems  to  offer  the 
best  key  to  the  detection  and  isolation  of  colon  bacilli  in  a  suspected  suppl\. 
MacCo'nkey,  by  limiting  the  search  for  true  "colons"  in  human  and 
animal  faeces  to  organisms  capable  of  splitting  uj)  lactose,  has  both 
simplified  and  shortened  the  task  of  detecting  colons  in  a  water  supply  by 
eliminating  at  once  many  colon- like  organisms,  the  presence  of  which  is 
no  criterion  of  faecal  contamination.  By  ilemonstrating  fermentative  and 
other  differences  between  certain  closely  related  lactose-fermenters,  (5),  the 
same  observer  was  able  to  establish  the  separate  identity  of  a  number  of 
organisms,  w^iich  from  time  to  time  have  been  described  as  colon  bacilli, 
e.g.,  Bac.  Coli  Communis  (Escherich)  ;  Bac.  Xeapolitanus  (Emmerich); 
Bac.  Pneumoniae  (Friedlander) ;  Bac.  Lactis  Aerogenes  (Escherich) ;  Bac. 
Aiidi  Lactici  (Hiippe) ;  Bac.  Cloacae  (Jordan).  At  the  same  time  he 
divided  lactose-fermenters  occurring  in  human  and  animal  faeces  into 
four  groups,  according  to  the  fermentative  activity  of  the  organisms  as 
regards  cane  sugar  and  dulcite. 

Lactcise  Fermknters  iMacConkkv). 

( +   =  acid  and  gas. ) 
(-    =  no  fermentation.) 

Group  1     ...  ...  Cane  sugar  -  Dulcite  -  B.  Ac.  Lactici  (Hiippe). 

l,4roup '2     ...  ...  ■••  "        -        ...        -t-  B.  Coli.  Comm.  (Escherich). 

Group  .S     ...  ...  •.•  -        ..•        —  B.  Neapolitanus.  B.  Friedlander. 

Group  4     ...  ...  ■..  -^        •••  •   B.  Clouca'.   B.  Lac.  Aerogenes. 

(The  former  liquefying  gelatine,  and 
both  giving  the  V.  F.  reaction  ) 

There  is  ample  evidence  that  no  single  type  of  lactose-fermenter  is 
peculiar  to  one  species  of  animal,  but  MacConkey  found  that  in  the  case 
of  human  faeces,  groups  i  and  2  largely  predominated,  the  latter  being 
especially  numerous  in  artificially  contaminated  water  kept  under  obser- 
vation for  six  weeks ;  whereas  in  the  case  of  animals  (cow  and  horse), 
group  3  was  bv  far  of  the  most  frequent  occurrence.  >Iy  own  observa- 
tions, in  so  far  as  they  go,  are  in  accord  wdth  the  above  :  but  while 
these  findings  do  not  necessarily  express  a  universal  truth,  they  are  pro- 
bablv.  of  .sufficient  importance  to  furnish  very  suggestive  data  as  to 
riatural  pollution  of  a  supply.  The  bulk  of  excremental  pollution,  where 
such  takes  place,  for  obvious  reasons  must  be  furnished  by  man.  horses, 
and  cows.  In  mv  annual  report  on  the  Melbourne  Water  Supply  for 
1905  to  the  Melbourne  and  Metropolitan  Board  of  Works.  I  pointed  out 
that  the  predominating  lactose-fermenters  belonged  to  group  t  (Mac- 
Conkev),  next  to  which  came  group  4,  and  from  that  point  of  view 
there  was  no  suggestion  of  .sewage  contamination.  At  the  same  time  T 
applied  the  term  "faecal  colons"  to  members  of  the  first  three  groups. 
provided  their  reactions  were  typical  throughout  in  other  respects,  not 
because  bacilli  of  these  characters  mu.st  be  definitely  .regarded  as  of  faecal 
origin,  but  because  thev  represent  the  tvpe  of  organi.sm  commonlv  found. 
and  fre'iuentlv  the  predominating  factor,  in  faecal  matter  and  in  water 
contaminated  both  artificiallv  and  naturallv  in  ca.ses  where  the  chain  of 
evidence  is  complete.     Tn  contradistinction  to  the  above,  organisms  atvpical 
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in  certain  respects,  but  with  a  class  resemblance,  may  be  embraced  in  the 
broader  and  less  specific  term,  "colon-like  bacilli,"  a  name  representative 
of  a  group  of  organisms  widely  distributed  in  nature,  but  which  does 
not  necessarily  contra -indicate  a  relationship  to  excremental  matter,  recent 
or  remote.  INIore  recently  Savage  applied  the  term  "Excremental  Coli" 
to  the  more  definitely  specific  organisms.  Unfortunately,  in  spite  of  all 
the  tests  at  our  disposal,  the  time  has  not  yet  arrived  when  we  shall  be 
able  to  brand  any  organism  in  a  suspected  water  supply,  as  definitely  of 
faecal  origin.  At  most,  in  proportion  to  the  exhaustiveness  of  the  in- 
quir\ .  combination  of  tests  (B.  Ent.  Spor.,  &c.),  and  completeness  and 
accuracy  of  methods,  results  can  only  furnish  strong  presumptive  evidence 
of  pollution,  and  may  give  perhaps  suggestive  indication  as  to  date  of 
contamination,   whether  recent  or  more  remote. 

With  a  view  to  determining  whether  there  was  any  indication  of  pol- 
lution of  the  Melbourne  Supply  within  the  reticulation,  I  undertook  a 
daily  examination  of  tap  water  during  the  summer  months  of  1906,  (6), 
choosing  two  taps  supplied  from  the  same  main,  one  in  the  heart  of  the 
city  and  the  other  in  a  suburb  (Coburg)  on  the  outskirts,  seven  miles  dis- 
tant. The  intervening  seven  miles  of  reticulation  offered  ample  oppor- 
tunity of  pollution  to  allow-  of  ready  detection.  A  certain  number  of  ob- 
solete hydrants  were  at  that  time  still  in  use,  and  pressure  in  the  mains 
was  lower  than  in  the  winter.  As  the  distal  tap  was  supplied  almost 
directly  from  the  catchments,  the  chances  of  contamination  were  theo- 
retically much  less  than  in  the  ca.se  of  the  central  taps.  The  results 
showed  that  of  86  samples,  lactose- fermenters  Avere  found  in  24  cases  (28 
per  cent.),  and  were  fairly  evenly  distributed  between  the  two  taps 
(Coburg  II,  City  13),  the  quantity  of  water  being  i  c.  c,  with  the  ex- 
ception that  on  eight  occasions  the  organisms  were  not  present  in  less  than 
2  c.  c.  (four  times  with  each  tap).  Occasionally  these  organisms  were 
present  in  the  distal  tap  and  not  in  the  central  one.  Sometimes  vice 
versa.  Of  the  10  organisms  studied  in  detail,  five  from  each  tap,  all 
differed  from  common  fsecal  colons  in  certain  particulars,  e.g.,  in  lique- 
faction of  gelatine,  absence  of  indol  or  neutral-red  reduction,  and  in  gas 
ratio  in  glucose.  Certain  of  the  lactose- fermenters  showed  such  feeble 
vitality  that  cultures  rapidly  died  out  under  laboratory  conditions.  These 
ob-servations,  together  with  the  fact  that  on  three  occasions  the  organisms 
from  the  two  taps  were  identical,  were  suggestive  of  no  appreciable  pol- 
lution in  the  reticulation,  nnd  pointed  to  the  catchments  as  the  probable 
origin  of  the  colon-like  organisms. 

Since,  in  both  catchments  and  reticulation  colon-like  organisms  were 
generally  more  numerous  after  heavy  rains,  it  appeared  probaible  that  their 
normal  habitat  was  in  the  soil.  The  following  observations  are  in  support 
of  this  hypothesis  :  — 

Owing  to  the  unsedimented  character  of  the  Maroondah  water,  the 
amount  of  fine  solid  matter  gaining  access  to  the  pipes  is  sometimes  not  in- 
considerable, especially  when  there  is  disintegration  and  detachment  of 
vegetable  matter,  which  occasionally  grows  along  the  sides  of  some  of  the 
stone  channels  in  the  catchments.  Hence  the  need  of  frequent  scouring 
of  the  mains  to  detach  the  foreign  matter  deposited  as  a  lining  in  the  pipes. 
In  spite  of  this  cleansing,  a  combination  of  circumstances  arose  in  October 
of  1907  (partly  vegetable  disintegration,  partly  increase  of  mineral  solids, 
partly  sudden  alterations  of  pressure  which  hastened  the  detachment  of 
solid  particles  from  the  mains,   and.   in   part,   no  doubt,   due  to  the  more 
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frequent  interference  uith  the  mains  rendered  necessary  for  cleansing  pur- 
poses), which  resuhed  in  a  very  turbid  supply  in  those  portions  ut  the 
suburbs  supplied  with  imsediniented  Maroondah  water.  A  sjjecial  ex- 
amination was  therefore  made  of  14  samples  (7),  obtained  directly  from 
the  mains.  The  effect  produced  on  the  bacterial  contents  by  centrifuging 
the  samples  for  five  minutes  (1.500  to  2,000  revolutions,  diameter  10 
inches),  was  most  pronounced  and  instructive.  Duplicate  sets  of  tests 
were  made  both  (before  and  after  centrifuging,  on  gelatine  plates  and  in 
glucose,  as  well  as  lactose-fermentation  tubes.  Thus,  in  the  clearest 
sample  no  material  alteration  took  place,  either  in  the  total  number  of 
water  organisms,  or  in  the  relative  numliers  of  lactose-fermenters,  but  great 
differences  were  observed  in  turbid  ones,  as  may  be  noted  fmm  the  follow- 
inc:  three  extremes:  — 

Clear  and  Turbid  Water   Samples,   .Showing  Results  before  and 

AFTER    CeNTRIFUGALIZATIGN,    FOR    FiVE    ^flNUTES. 


Tinbiditv 

Bacteria  per  cubic  c  c. 

Lactose-fermenters. 

Sample  and  Quantity. 

(Solids  per 

million.) 

Before. 

After. 

Before.                After. 

No.  11 

75 

I 

1.00  c.c. 

240. 

220. 

+ 

-L 

0.25  c.c. 

- 

- 

(0.05  c.c. 

— 

— 

No.  12 

240. 

ri.ooc.c. 

2,500. 

1,300. 

+ 

- 

-(0.25  c.c. 

.   . 

+ 

- 

[0.05  c.c. 

-• 

' 

+ 

__ 

No.  5 

32!). 

n. 00  c.c. 

,   , 

4.800. 

220. 

-L 

4- 

]0.25  c.c. 

,   . 

+ 

- 

[0. 05  c.c. 

— 

— 

No.  10 

511. 

1.00  c.c. 
■  0.25  c.c. 
1 0.05  c.c. 

. , 

15,000. 

4.000. 

+ 

-1- 

. . 

.   . 

.  . 

+ 

+ 

~ 

~ 

This  indicates  that  the  general  bacterial  increase  was  due  to  the  solid 
constituents,  and  that  in  some  cases  (sample  12)  practically  all  the  colon- 
like organisms  resided  in  the  sedimental  matter.  It  Avas  significant  that, 
in  proportion  to  the  total  numbers  of  water  bacteria,  the  numbers  of  lac- 
tose-fermenters was  not  high.  Moreover,  in  laboratory  tests  with  water 
artificially  contaminated  with  road  sweepings,  to  a  much  less  degree  of 
turbiditv  than  in  most  of  the  above  samples,  colon-like  bacilli  were  rela- 
tively much  more  numerous.  Microscopical  examination  of  the  two  types 
of  sediment  bv  mv  assistant.  Mr.  O.  A.  Savce.  showed  appearances  quite 
distinct,  that  from  the  reticulation  showdng  amongst  particles  of  solid 
debris,  vegetable  tissue  and  fibres,  large  numbers  of  diatoms,  mostlv  dead, 
a  few  df^smids,  no  filamentous  algse,  very  few  protozoa  (ciliata).  all  indi- 
cating a  catchment  origin.  These  appearances  could  not  be  mistaken  for 
the  sediment  of  road  sweepings.  An  important  observation,  to  which  T 
shall    refer   later  when   mentioning    certain     Inctose-fermenting    types    of 
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bacilli  peculiar  to  the  local  water  supply^  is  that  giucose-fermenters  were 
less  numerous  than  lactose-fermenters  in  these  samples  in  the  proportion 
of  three  to  four.  There  were  relatively:  fewer  colon  forms  in  the  worst 
sample  (No.  lo),  probably  because  the  sediment  was  of  older  date,  for  I 
have  previously  shown  (6)  that  in  dead  ends  or  in  separate  building 
reticulations,  wdiere,  for  want  of  sufficient  use  and  flushing  out,  a  small 
local  system  becomes  practically  a  dead  end,  and  because  of  the  sedi- 
mentation induced,  the  water  becomes  intermittently  turbid  with  sudden 
alterations  of  pressure,  the  total  water  bacteria  may  increase  up  to  4,000 
or  5,000  per  cubic  centimetre,  and  yet  there  are  usually  no  lactose-fer- 
menters in  I  c.c,  the  latter  organisms  seemingly  having  died  out.  That 
these  organisms  do  not  tend  to  multiply  in  the  water,,  I  have  ascertained 
by  allowing  catchment  samples  to  stand  at  room  temperature  for  three 
days,  when  there  has  been  a  distinct  diminution  of  numbers.  That  the 
organic  matter  lining  the  pipes  at  times  does  not  appear  to  favour  the 
multiplication  of  these  organisms  is  probable,  seeing  that  I  have  examined 
lengths  of  water-pipe  recently  disconnected,  without  finding  anv  lactose- 
fermenters  in  loopfuls  of  the  material.  It  is  probable,  therefore,  that 
most  of  the  lactose-fermenters  of  the  Melbourne  water  supplv  are  of 
catchment  origin,  probably  from  the  soil,  and  that  they  find  conditions  in 
the  mains  of  the  reticulum  unsuitable  to  growth.  In  connexion  with  these 
examinations,  it  is  invariably  the  rule  to  make  the  gelatine  plates  and 
lactose-tube  inoculations  on  the  spot  in  the  catchments,  and  the  delav  is 
at  most  an  hour  or  two  in  the  case  of  the  taps,  so  that  the  actual  bacterial 
contents  are  determined  before  any  relative  alterations  have  time  to  occur. 

Another  observation  which  suggests  that  numbers  of  the  ^lelbourne 
colon- like  bacilli  are  not  of  faecal  origin  is  the  instability  of  bio-chemical 
characters  which  is  manifested  in  certain  of  them  (2),  not  only  in  the 
action  on  milk  and  in  production  of  indol,  and  reduction  of  neutral  red, 
but,  what  is  of  far  greater  importance,  in  the  loss  of  fermentative  action, 
particularly  of  glucose,  and  occasionally  lactose.  This  fact  is  significant 
in  that  it  has  been  demonstrated  elsewhere  (3)  that  "colons"  tend  to  pre- 
serve their  biological  characters  unchanged  for  long  periods  (twelve 
months)  in  an  artificially-infected  water  supply,  but  tend  to  disappear 
slowly  under  natural  conditions,  unless  the  source  of  contamination  con- 
tinues to  perpetuate  the  colon  contents. 

Another  group,  tO'  which  I  shall  refer. later,  appears  peculiar  to  the 
local  supply,  especially  in  the  catchments.  These  are  bacilli  of  feeble 
fermentative  action,  but  characterized  by  the  remarkable  fact  that  while 
fermenting  lactose  with  production  of  acid  and  gas,  no  gas  is  ever  pro- 
duced in  glucose,  although  an  acid  reaction  is  de^'eloped.  Mannite  and 
dulcite  undergo  gaseous  fermentation  as  a  rule,  but  in  all  cases  the  gas  is 
small  in  amount,  and  with  lactose  may  only  amount  to  a  trace  appearing 
in  from  three  to  seven  days.  The  purest  sugar's  are  employed,  and  care 
ir  taken  to  prevent  inversion  during  sterilization,  and  in  this  respect  the 
absence  of  glucose  fermentation  is  of  importance.  Milk  is  rendered  acid, 
and  clotted  slowly  in  from  eight  to  fourteen  days,  or  not  at  all  (21  days). 
Indol  is  formed.  Copious  greyish-w'hite  growths  occur  on  agar,  better  in 
the  cold.  Gelatine  is  not  liquefied,  or  very  slowly.  There  is  no  reduc- 
tion of  neutral  red.  Striking  differences  are  noticed  in  motilitv  and  mor- 
phology, according  as  whether  grown  on  agar  at  room  or  body  tempera- 
ture.    At  37   deg.  C,  long  filaments  with  irregular  protoplasmic  staining 
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abound,  and  oiten  no  individual  motility  ii>  observed.  iJul  at  room  tem- 
perature, nothing  but  short,  \ery  uniform  rods  are  found,  which  are  all 
actively  motile. 

Temperature  had  no  inlluence  upon  the  qualit\  of  'the  fermentati\e 
changes  in  carbo-hydrate  .solutions.  .  The  colonies  on  MacConkey's  lactose- 
agar  plates  are  medium  or  pale  red,  and  in  certain  of  them  [vide  trout 
exi)criments)  the  red  colour  only  developed  on  the  second  day  of  incuba- 
tion. The  above  group  is  doubtless  capable  of  subdivision  on  further 
investigation,  and  it  may  l^e  that  tho.se  lacto.se-fermenters,  unstable  as 
regards  the  power  of  fermenting  glucose,  are  related  to  this  class. 

Another  class  of  lactose- fermenter  commonly  met  with  is  one  which, 
although  producing  copious  acid  and  gas  in  most  of  the  ordinary  carbo- 
hydrates, tends  to  slowly  develop  an  alkaline  reaction,  usually  very  pro- 
nounced. The  carbo-hydrates  chiefly  affected  are  gluco.se  and  mannite, 
and  to  a  less  extent  lactose.  The  alkaline  change  commences  in  from 
seven  days  to  several  months.  These  alkali  producers  have  considerable 
vitality,  being  alive  and  bio-chemically  active  even  after  standing  in  the  fer- 
mentation tubes  for  at  least  eight  months.  Control  tubes  of  sterile  media 
kept  under  the  same  conditions  remain  neutral,  or  become  slightly  alkaline 
bv  partial  evaporation.  As  a  rule,  those  sugar  cultures  remaining  acid 
become  sterile  within  two  months.  Tn  all  cases,  however,  these  water  colon- 
like organisms  will  remain  alive  on  agar  for  at  least  five  months  at  room 
temperature,  whether  alkali  producers  or  not.  The  following  table  con- 
tains details  of  this  interesting  class  of  lactose-fermenters.  which,  having 
first  of  all  destroved  the  cnrlx>-hydrnte.  producing  acid  and  gas,  appear 
ultimatelv  to  turn  their  attention  towards  peptone  decomposition. 


Table  Showing  Lactose-Fermenters  from  Melbourne  Water,  which 
Produce  Alkaline  Changes  after  Acid  Fermentation  in 

Carbo-hydrate.s. 

(These  have  been  pinked  out  of  a  list  of  21  organisms,  studied  in  de- 
tail, and  show  a  graduated  series  of  the  alkaline  change.) 


Fluid 
Culture. 

Source.  S 

Xumber 
of  Sample. 

MacConkey 
Group. 

Reaction  and  Amount  of  Gas. 

2-1  liours. 

7  days. 

5  montlis. 

7  montlis. 

8  months. 

.Mannito 

Service 
Res. 

4 

4 

Acid. 

Acid. 
+  full 

V.  Alk. 

V.  Alk. 

V.  Alk. 
(alive) 

Dulcite 

Catch- 
ment 

11 

2 

Acid. 

Acid. 

Neut. 
+  I 

Alk. 

Alk. 
(alive) 

Lactose 

Catch- 
ment 

15 

1 

Acid. 

Acid. 

Acid. 
+  tr. 

Neut. 
+  tr. 

Alk. 
-f  tr. 
(alive) 

Dulcite 

Service 
Res. 

9 

3 

Acid. 

Acid. 

+  i 

Acid. 

(dead  in 
2mt.hs.) 

Acid. 

+  i 

Acid. 
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Other  types  of  lactose- feimenters  occasional!}-  found  are  o-elatine 
liquefiers  and  a  Avrinkled  culture  corresponding'  to  Bacillus  Sul'catus 
Gasoformans  (Horrocks).  Faecal  colons,  t\pical  throughout,  are  uncom- 
mon in  our  water  supply. 

Origin    of    Colon-like    Organisms   in   the    Melhonrne   Supply. During 

the  past  three  months  a  special  investigation  wns  undertaken  to  trace,  if 
possible,  the  likeh'  sources  of  these  organisms.  The  Yan  Yean  catchment 
was  selected  for  the  inquiry,  which  was  commenced  in  a  period  of  settled 
weather.  Animal  life  is  scarce,  but  the  animal  most  likelv  to  injuriously 
affect  the  supply  is  the  wombat  (Phascolomys  ursinus),  a  destructive  mar- 
supial, \\hich  burrows  and  grubs  along  the 'banks  of  the  water  channels. 
Faecal  material  was  removed  by  tying  off  several  inches  of  the  rectum 
immediately  after  death,  and  the  examination  was  commenced  within  a 
few  hours. 

The  same  was  done  with  the  trout  occupying  the  streams.  Water  w-as 
also  obtained  from  five  perennial  springs,  trickling  directly  into  the  creeks 
Soil  from  the  vertical  face  of  a  cutting,  where  animal' pollution  was  a 
physical  impossibility,  was  selected,  overlooking  Wallaby  Creek.  Watei- 
and  vegetable  slime  lining  the  Silver  Creek  aqueduct,  and  water  from  the 
Van  Yean  reservoir  outlet,  concluded  the  list  of  samples.  With  all  the 
latter,  Jactose  tubes  were  inoculated  on  the  spot,  and  lactose  plates  were 
made  in  a  few  hours. 

Results. 

Wombat   ^.t^;-^;;;^«^'.- -Lactose- fermenters    are   scanty,    and   only    those 
tutes  of   lactose-media  inoculated   with   large  loops   of   fa:cal   matter   de- 
veloped acid  and  gas.     MacConkey's  lactose  plates,  inoculated  with  a  loop 
of  turbid   broth  emulsion  of   f^ces,    remained   sterile,    and   colonies   were 
only  obtained  by  an  initial  incubation  of  several  loops  of  faeces  in  broth 
The  colonies  thus  obtained  were  red,  and  surrounded  with  the  character- 
istic haze.     They  were  typical  colon  bacilli  of  MacConkey's  Group  3  as 
regards  growth  on  gelatine  and  agar,  reduction  of  neutral' red,  gas  ratio 
absence   of   Voges-Proskauer   reaction,    clotting   milk   in   two   days.   Gram 
negative,    producing  indol   and   forming  acid   and  copious  gas  in  lactose 
glucose,   mannite,    dulcite,    and   saccharose.     These  organisms   are  of   un- 
common occurrence  in  the  supph,   and,   considering  the   few   which  exist 
relatively  in  excrement,  the  wombat  cannot  be  regarded  as  a  factor  of  an\- 
material  importance  as  regards  water  pollution.     The   excrement    contains 
enormous  numbers  of  large  bacilli,  resembling  those  of  the  Subtilis  <yxo\\p 
visible  on  direct  microscopical  examination.  ^         ' 

^^//. —Vigorous  lactose-fermenters  were  readil\-  obtained  from  small 
loopfuls  of  the  soil  obtained  as  indicated,  hut  not  if  the  material  were 
allowed  to  desiccate,  so  that  heaw  rains,  rather  than  dust,  would  facili- 
tate the  entry  of  these  organisms  into  the  water  supply.  All  these  bacilli 
•appeared  identical,  and  three  were  studied  in  detail.  'Gas  production  was 
vigorous,  often  filling  the  tube.  According  as  whether  the  results  in 
saccharose  were  read  off  in  three  or  four  davs,  or  in  from  seven  to  four- 
teen, the  organisms  would  fall  into  Group  r'or  4  of  MacConkey's  series. 
The  occurrence  of  Voges-Proskauer's  reaction  and  excess  of  CO2  would 
appear  to  indicate  Group  4  as  their  true  location.  Dulcite  was  not 
affected. ^  Gelatine  was  not  liquefied  (four  weeks).  Particularly  in  glu- 
cose, acidity  accompanying  .gaseous  fermentation  was  gradually  trans- 
formed in  three  weeks  into  an  alkaline  reaction,  throufih  a  phase  of  neu- 
trality to  litmus  in  seven  davs.  at  .-^7  detr.  C  Neutrality  also  manifested 
itself  in  mannite  in  3t  davs.  Tt  is  evident,  therefore,  that  the  soil  is  a 
source  of  origin  for  this  rlass  of  water-colon,  of  common  occurrence  in  our 
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supply.  Many  soil  bacteria  are  naturally  de-nitrifiers  and  alkali-formers, 
and  bacteria  such  as  I  have  described,  wiiich  are  also  capable  of  breaking 
down  carbo-hydrate,  must  be  of  twolold  value  in  the  soil  in  relation  to 
\egetable  growth.  It.  is  noteworthy  that  one  type  of  lactose- fermenter 
isolated  from  the  Van  Vean  reservoir  outlet  at  the  same  time  (in  3  c.c.  of 
water)  belonged  to  the  above  class.  These  organisms  are  not  usually  found 
in  the  reservoir,  but  owing  to  deficient  rains  the  level  was  abnormally  low, 
and  in  parts  the  water  was  discoloured,  suggesting,  therefore,  a  soil  origin. 
Most  of  the  lactose-fermenters  in  the  outlet,  however,  belonged  to  another 
more  usual  type  (vide  table). 

Trout,  Vegetable  Slime  from  Aqueduct,  and  Silver  Creek  Water  from 
the  Same  Place. — These  results  are  taken  together,  because  the  type  of 
lactose- fermenter  abounding  was  similar  .throughout,  and  belongs  to  the  in- 
teresting class  of  feeble  fermenters  I  ha\e  previously  mentioned,  which 
splits  up  lactose,  but  not  glucose.  The  amount  of  gas  formed  is  seldom 
more  than  one-tenth  of  the  inner  tube.  This  class  is  probably  further 
divisible,  as  irregularities  are  noticed  with  dulcite  and  saccharose.  In 
lactose,  gas  commences  to  appear  in  two  or  three  days,  but  in  some  cases 
{e.g.,  trout)  no  gas  has  formed  in  a  few-of  the  cases  until  much  later. 

Yan  Yean  Outlet. — The  most  numerous  organisms  (present  in  \  c.c.) 
R'longed  to  the  feeble  lactose-non-glucose-fermenters,  but  these  w-ere  a 
little  more  vigorous  in  dulcit,  as  the  gas  amounted  to  one-fifth.  Less 
numerous  (in  3  c.c.)  organisms,  similar  to  soil  lactose-fermenters,  were 
present,  only   differing  in  fermenting  dulcite. 

Xo  lactose  fermenters  were  present  in  the  spring  water  samples  ex- 
amined. 

Lactose-fermenters  in  Melbourne  Water  Supply,  Showing  Groufs 
Peculiar  to  the  Supply,   and  Probable  Origin. — 

Table  showing  Types  of  Lactose  Fermenters  in  Melbourne  Water. 


' 

Milk. 

Neutral 
Red.    r 

u, 

0 

.                          1      — 

C 
S 

.3 
0 

5 

i 

i 

-4^ 

1 

0 
"a 

<6 

£ 

1 

tJ 

C 

d 

■■i 

ges-Pro 
iction. 

0 

! 

5 

3 

1 

3 

0 

03 

0 
0 

0.3 

„^^ 

0 

0 

0 

6  oj 

Slime    ..             ..IE 

-1-  tr. 

Ac. 

Ac. 

Ac. 

+  tr. 

.".  . 



_ 

_ 

-f-  tr. 

Silver  Creek        . .       F 

+  tr.!  Ac. 

+  tr. 

+  tr. 

Ac. 

-t-  tr. 

+  14 

— 

— 

— 

+  tr 

Trout  . .               1  1  ^ 

+  tr.    Ac. 

4-  tr. 

+  tr. 

Ac. 

-1-  tr. 

— 

-     -1-  eo 

+  tr. 

+  tr.    Ac. 

+  tr. 

+  tr. 

A.C. 

-1-  tr 

— 

— 

— 

— 

-t-  tr. 

J 

-j-  tr-    Ac. 

-4-   tJ. 

+ 

Ac. 

+  tr. 

+  14 

— 

— 

— 

+  tr. 

1 

in  100 

days. 

Yan  Yean  Outlet- 

K 

1 

i  100 

-i- 

Alk. 
20  to 

-f- 
Alk. 

-1- 

+ 

Ac  or 

-1-  tr. 

-t- 

+  3 

-1- 

— 

+  60 

-1 

1 

+ 

-r 

100 

Soil       . . 

G 

-1- 

Alk. 
100 

-1- 

Alk. 
20 

-f- 

-h  tr. 

+ 

+  8 

+ 

—1 
r 

+ 

+ 

Wombat 

Q 

+ 

+ 

+ 

+ 

+ 

-f 

+  2 

+ 

- 

1+ 
1 

_ 

+ 

Sewags 

s 

-1- 

+ 

+ 

- 

+ 

+ 

+  2 

-f 

-  (?) 

i-h 
1 

- 

O- 

i 


Notes. 
Alk.  100  =  Marked  Alkaline  reaction  in  100  days,  following  the  development  of  acid  and  gas. 
Aridity  nften  took  7  to  14  days  to   develop  in  certain  of  tlie  feeble  fermenters.     In  one  case  Yan 
Yean  tvpe  J,  acidity  did  not  manifest  itself  until  approximately  100  days  at  room  temperature. 
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Conclusions. 
f.   Typical    faecal    colons    are    seldom    found    in  the  Melbourne  water 

'""^^^  Lactose- fermenters  are  numerous,  particularly  in  the  catchments, 
where  no  source  of  possible  pollution  exists.  Two  groups  which  predomi- 
nate are : —  •  ■  r 

\    Lactose  fermenters,   with    feeble    fermentative  action,   not    ter- 

menting  glucose.     :Members  of  this  group  are  the  only   lac- 

tose-fermenters     observed     in     fish     (trout)     inhabiting     the 

streams,    and    onlv    differ   in   the   colonies   on    MacConkey  s 

lactone  plates,  never  becoming  red  until  48  hours  at  37  deg. 

C.     Their  origin  appears  to  be  vegetable    slime,   in    which 

thev  are  present  in  considerable  numbers,  and  soil. 

B    Lactose-fermenters.     with     active      fermentative      powers      and 

which    slowlv    develop    alkali    after    the    initial    acid     fei- 

mentation.      These    organisms    have    been    definitely    traced 

to  the  soil. 

V  The  wombat  (phascolomys  ursinus)  is  the  only  animal  likely  to  coiv 

tamirate    the  supplv  in    the    catchments,  but    lactose-fermenters    are    very 

IS  ^r;:.^SoS^^S/i^r!^rand  Met.  Boa...l  of  Wo.Us. 

(3)  Jii.  of  Hygiene.     Vol.  VI.    MacConkey. 

(4)  As  in  (2.)." 

(5)  As  in  (3). 

(6)  Report  Melb.  City  Council  for  \  ear  1900. 

(7)  Report  Melb.  and  Mer,  Board  of  Works. 


MICROMETRIC   MEASUREMENTS   BY  A  PROJECTED    SCALE. 
By  F.  J.  Clendinnen,  M.D.,  D.Ch.,  L.R.C.P.,  &c. 
In  the  month  of  November,  1905,  whilst  I  was  examining  some  blood, 
the  idef  occurred  to  me  that  it  might  be  possible  to  use  a  micrometer  through 

'^^  I'^^xMbited  a  model  at  the  Royal  Society  of  Victoria,   June  meeting, 

''"DescnpUon.-lt  consists  of  a  wooden  base  3  feet  in  \ength  and  8 
inches  wide,  which  carries  the  microscope;  and  a  pair  of  steel  rails,  . 
inchS  apart,  parallel  with  which  is  placed  a  scale  graduated  in  centi- 
meters  and  millimeters.  ,  ,       ,  ^^^ 

The  tripod  of  the  microscope  is  fitted  into  slots  on  the  wooden  base, 
so  that  is  position  is  fixed  while  in  use,  but  the  microscope  can  be  easi  y 
Removed  The  metal  rails  are  projected  forward  from  tlie  base  of  the 
tripod  and  uoon  them  run  an  upright  m.tal  rod  carrying  the  screen 
whkhmav  be- lowered  or  raised  by  means  of  _  a  small  set  screw^_  Beh.. 
he  screen,  the  rails  also  carrv  the  lamp,  which  mav  thus  be  adjusted  to 
anv  requisite  distance.  A  micrometer  of  known  value  being  in  position  in 
the  microscope  stage,  the  reticule  upon  the  screen  may  now  be  compared 

at  various  distances.  j  1    <.    ^^„ 

These  distances  being  read  off  by  means  of  the  scale  placed  oetween 
the  rails  the  value  of  the  screen  reticule  becomes  accurately  known,  and  the 
stage  micrometer  mav  now  be  dispensed  with,  as  it  is  used  merely  to  deter- 
mine an  exact  calibration.  1  vu  nr« 
T/te  Screen.— The  screen  consists  of  a  disc  of  glass  on  which  aie 
photographed  rulings  forming  a  reticule  of  five  divisions  to  the  square. 
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It  is  thus  apparent  then  1)V  adjusting  the  screen  at  various  distances 
a  micrometer  of  various  known   dimensions  is  obtained. 

In  tlie  perpendicular  position,  the  screen  is  reflected  by  the  illuminating 
mirror  through  the  condenser,  by  which  an  image  of  the  reticule  is  formed 
on  the  object. 

In  the  hiiri/oiital  iX)sition,  the  micrometric  image  is  transmitted  direct 
through  the  condenser,  and  an  image  of  the  reticule  is  formed  on  the 
obje<"t.     The  screen  may  l>e  readily  swung  in  or  out  of  the  field  as  desired. 

Tltc  Direct  Mctliod. — The  microscope  is  placed  horizontally.  The 
screen  is  centred  by  focussing  with  the  condenser  a  small  spot  in  the  centre 
of  the  ground  glass.  The  ground  glass  is  now  removed,  and  the  screen 
is  placed  in  the  carrier  in  its  stead.  The  object  to  be  measured  is  focussed 
in  the  ordinary  way,  and  then  the  scale  is  focussed  bv  the  condenser, 
an  image  of  the  scale  is  thrown  on  the  object,  the  scale  which  has  been 
previously  calibrated  on  the  rails  is  read  off.  and  the  size  of  the  object 
determined. 

The  Indirect  Method. — This  is  used  when  it  is  necessarv  to  have  the 
microscope  in  the  upright  position.  The  same  applies  here  as  regards 
the  scale,  only  in  this  method  the  plane  mirror  is  u.sed  to  reflect  the 
parallel  rays  up  through  the  condenser.  First  centre  the  light  with  the 
mirror  (plane  side),  focus  the  stage  micrometer  as  before,  place  your 
.screen  in  situ,  and  focus  it  on  to  the  .stage  micrometer,  compare  wnth  it. 
and  calibrate  your   rails  accordingly. 

A-dvantages  over  Other  Micrometers. — 

1.  The  micrometer  is  easily  placed  in  or  out  of  the  field  whilst  exam- 

ining an  object. 

2.  The  whole  field  is  divided  into  squares. 

3.  It  can   readily  be  adjusted  to  various  known  measurements  by 

simply  sliding  the  carrier  on  the  calibrated  rails. 

4.  It  has  advantage  over  the  eye-piece  micrometer  in  so  much  as  it 

is  not  always  in  the  field  of  vision,   and  moreover  it  has  a 
greater   range  of  measurements. 

5.  It  measures  areas  instead  of  lines. 

6.  By  using  the  camera  lucida,  the  object  may  not  onlv  be  easily 

drawn,    but    accuratelv   measured. 


In  the  Bacteriological  Museum  exhibits  were  showm  and  demonstrations 
made,   of  which  the  following  may  be  enumerated  : — 

By  Mr.   O.  A.   Sayce,  Demonstrator  and  Assistant  Lecturer  in 

Bacteriology  : 

Lactic  acid  bacilli  used  for  the  ripening  of  cream  and  for  therapeutic 
purposes,  grown  in  broth,  milk,  and  '"  stabs  "  in  3  per  cent,  lactose 
gelatine,  the  latter  being  the  most  favorable  method  for  sustaining  the 
peculiar  qualities  of  the  organism,  provided  the  lowermost  colonies  alone 
are  used. 

Cultures  showing  the  effect  of  light  on  bacterial  growth — Contamina- 
tion caused  bv  a  flv  walking  over  the  surface  of  sterilized  culture  material 
in  a  Petri's  dish — Culture  media  of  various  kinds  for  particular  work, 
such  as  the  separation  of  different  varieties  or  kinds  of  bacteria — 
"Plates"  of  Drigalski's  and  Conradi"s.  and  also  MacConkey's  culture 
media  sown  with  a  mixture  of  organisms  to  show  their  value  in  rapidly 
revealing  distinguishing  characters  between  the  typhoid  and  colour  groups 
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of  bacilli.  Also  other  examples  of  cultural  methods  for  particular  work 
such  as  the  fermentation  of  carbo-hydrates,  and  the  estimation  of  the 
gases  resultant  therefrom. 

Preparations  under  microscopes  of  Sfirochcefa  pallida  in  tissue,  and 
in  a  smear  of  juice  from  a  chancre — Trypanosomas  in  smears  of  blood — 
Characteristic  slides  of  the  plague  bacillus — and  sections  of  Chorion- 
epithelioma. 

By  Mr.  A.  W.  Adeney,   Demonstrator  in  Veterinary  Bacteriology  : 
Specimens  of  natural   and    artificially   produced    hog-cholera^ — Actino- 
mycotic   udder — Larvae  of  CEstrus  ovis  from    sheep — and    cheesy    glands 
from  sheep. 

By  Dr.  Wilton  Love  : 

Microscopical   preparations   of  ovarian   pregnancv. 

By  Dr.   Constance  Ellis  : 
Numerous   microscopical    preparations   of  endothelioma. 
Also  other  exhibits  in  illustration  of  contributed  pa|>ers. 


•    DEMONSTRATIONS  OF  PATHOLOGICAL  SPECIMENS. 

Arranged  by  Professor  Allen. 

Demonstrations  of  specimens  from  the  Pathological  Museum  of  the 
University  of  Melbourne  were  arranged  by  Professor  Allen,  and  were  con- 
ducted by  Drs.  Mollison,  Kilvington,  Constance  Ellis,  W.  Summons,  and 
P.  G.  Dane  on  the  mornings  of  Tuesday.  Wednesday,  Thursday,  and  Fri- 
day, October  20-23.  The  first  morning  was  devoted  to  specimens  of 
syphilis,  the  second  to  medicine,  including  syphilis  of  the  heart,  the  third 
to  surgery,  and  the  fourth  to  obstetrics  and  to  gynsecology.  The  following 
were  the  specimens  exhibited,  the  numbers  which  follow  the  specimens 
indicating  the  position  in  the  University  Museum. 

TUESDAY,  OCTOBER  20. 

Syphilis. 

Table  I. 

1.  Placenta  showing  patchy  haemorrhages  as  well  as  gummatous  areas, 
with  great  thickening  of  the  walls  of  the  umbilical  arteries,  less  thickening 
of  the  walls  of  the  vein,  and  fibrosis  spreading  into  the  jelly  of  Wharton. 
(5061A.) 

2.  Small  white  fibroid  placenta  showing  early  evolution  of  the  disease 
throughout  the  placenta.     (5066.) 

3.  Larger  white  fibroid  placenta,  showing  later  or  more  gradual  evolu- 
tion of  the  disease  throughout  the  placenta.      (5063.) 

4.  Placenta  with  white  fibroid  thickenings  on  the  free  foetal  surface.^ 
Xo  marked  deep  fibrosis.     Thickened  umbilical  vessels.     (5069B.) 

5.  Large  placenta,  with  marked  thickening  of  the  arterial  coats  in  the 
cord,  the  umbilical  vein  much  less  affected.  Patchy  thickening  of  the  small 
\essels  of  the  placenta,  in  lines  running  downwards  from  the  free  surface, 
with  perivascular  fibrosis  added.     (5061D.) 

6.  Large  placenta  with  general  firmness  and  fibroid  patches,  and  with 
marked  thickening  of  the  umbilical  vein  as  well  as  of  the  arteries.     (5061c.) 

7.  L'mbilical  arteries  greatlv  thickened  and  rigid  at  a  distance  from  the 
placenta.  The  vessels  dilated,  with  thinner  walls,  near  the  placenta. 
Fibroid  patches  running  into  the  placenta  from  the  membrane  covering  its 
free  surface.  Early  calcareous  deposit  on  the  attached  surface.  From  a 
woman  aged  25,  apparently  healthy,  who  in  her  first  pregnancy  miscarried 
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nt  the  secoml  luontli.  In  the  second  pregnane),  haemorrhage  occurred  at 
the  sixth  week,  l)Ut  jjrrgnancy  continued  till  term,  when  she  was  delivered 
of  a   (lead  chihl  :  dead  ai)i)arently   about   four  da).s.        (2350.) 

8.  Syphilitic  placenta  of  large  size  with  lumpv  thickening  and  fibrosis. 
There  wms  extreme  adhesion  to  the  uterus,  with  calcification  advanced  on 
the  uterine  surface.  The  sxmptonis  were  so  urgent  that  hysterectomy  was 
under  txinsideration.  The  umbilical  vessels  are  severely  affected,  but  very 
unei]ually.  At  parts  there  is  almost  complete  occlusion.  Fibrosis  is  wide- 
spread in  the  jelly  of  Wharton.     (5069A.) 

9.  Gummata  in  the  placenta.  Thickened  vessels  and  perivascular 
fibrosis  in  the  cord.     (5068B.) 

10.  Congenital  syphilis  in  the  liver,  which  is  small,  smooth  firm, 
pliant.     Associated  with  atelectasis  pulmnnum.      (2351.) 

11.  Congenital  s\philis  in  the  liver,  showing  the  large  smooth  pale  livei 
with  fibrosis  combined  with  fatty  accumulation;  aetate  sixteen  months, 
(-353-) 

12.  Smooth,  firm  pliant  liver,  kidney,  and  spleen,  with  greatlv  dilated 
left  ventricle  of  the  heart,   from  a  babv.     (2355D.) 

13.  Hypertrophied  dilated  heart  from  a  congenital  syphilitic,  who  died 
at  four  and  a  half  months,  \vith  ulcerative  colitis.  (2363D.)  The  other 
organs  were  affected  as  in  the  preceding  cases. 

14.  Smooth  firm  pliant  liver,  kidnev,  and  spleen,  with  dilated  heart; 
setate   i.      (2358.) 

Tabic  II. 

15.  Rickets  and  congenital  syphilis,  showing  the  thickened  skull,  with 
crucial  furrow  along  the  sutures,  and  the  sw^ollen  ends  of  the  ribs;  setate 

2     7-I2ths._        {27,6^K.) 

16.  Dilated  heart  in  a  congenital  syphilitic,  with  sudden  death  from 
syncope;  setate  8.     (2355E.) 

17.  Dilated  heart  in  a  congenital  syphilitic,  who  died  suddenly  after 
administration  of  an  enema;  setate  19.     (2378J 

18.  Congenital  syphilis  in  liver,  kidney,  spleen,  and  h.eart,  with  death 
from  mild  typhoid  fever:  setate  11.     (2368.) 

19.  Congenital  syphilis  in  liver,  kidneys,  lungs,  and  heart.  Death 
from  diphtheria;  setate  11.  The  liver  is  large,  smooth,  and  very  firm, 
with  unilobular  and  pericellular  fibrosis.  The  kidneys  and  spleen  are  firm, 
smooth  and  pliant.  The  lungs  are  heavy,  with  general  increase  of  their 
framework,  but  no  complete  consolidation.  The  heart  is  hypertrophied  and 
dilated,  resembling  that  of  an  adult.     (2369A  and  b.) 

20.  Advanced  white  pneumonia  in  a  child,  .showing  the  whole  lung 
5olid,  fibroid,  white,  very  heavy,  the  fibrosis  evidently  radiating  chiefly 
from  the  blood  vessels,  and  in  less  degree  from  the  bronchial  tubes.  The 
bronchial  glands  are  similarly  affected.     (2380.) 

21.  Small  hard  hob-nailed  liver  from  a  child,  aged  10,  the  cirrhosis 
bring  not  only  multilobular,  but  also  unilobular.  The  pancreas  was  much 
indurated.      (4223E.) 

22.  Indurated  pancreas  in  a  congenital  syphilitic,  who  died  of  typhoid 
fever  and  diphtheria  ;  setate  18.     (4284A.) 

23.  Syphiloma  of  pancreas  and  lesser  curvature  of  the  stomach,  with 
suppuration  in  frail  of  the  stomach,  and  a  small  perforation  ;  general  gas- 
tritis.     From  a  girl  setate   15.      (4288A.) 

24.  Thickening  and  fibrosis  at  the  orifice  of  the  larynx  in  a  congenital 
.«\philitic.  Considerable  loss  of  substance  in  the  right  fossa  of  the 
pharynx  opposite  the  larynx.  Death  from  diphtheria,  chiefly  nasal,  follow- 
ing typhoid  fever;  jetate  18.     (2369c.) 
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25-   Chronic  ulcer  of  larynx,  with  necrosis  of  cartilages  on  the  left  side. 
Much  diffuse  thickening;  setate  6  4-i2ths.     (3289.) 

26.  Distortion  of  the  larynx  after  syphilitic  infiltration  in  a  little  child. 

(-361-) 

27.  Late   thickening,    fibrosis   and   partial   caseation   in   the   pleuroperi- 

cardium,   the  disease  being  on   a  very   large  scale.      There  was  no  history 
of  acquired  syphilis.     (2379.) 

TahU  111. 

28.  Precocious  atheroma,  showing  delicate  linear  opacities  in  the 
descending  aorta  close  to  the  endothelium;  setate  22.     (2372.) 

29.  Precocious  atheroma,  shewing  small  rounded  patches  rising  very 
abrupHy  to  considerable  heights  in  the  ascending  aorta;    setate    circa  30. 

(2332.) 

30.  The  extreme  form  nf  ulcerous  atheroma.       (204.) 

31.  The  late  slow  atrophic  form  of  atheroma,  producing  closely  set 
wrinkles.     (2342.) 

32.  Hypoplasia  of  the  aorta,  with  atrophic  atheroma  and  wrinkling, 
in  a  congenital  syphilitic,  aged  23,  who  died  of  tuberculosis  and  lardaceous 
disease.     (2342A.) 

33.  Great  glossy  thickening  in  the  ascending  aorta  close  to  the  val\e, 
associated  with  chronic  cicatricial  aortic  endocarditis  and  chronic  myocar- 
ditis ;  setate  30.     (2338A.) 

34.  Immense  general  gummatous  and  fibroid  arteritis  in  the  ascending 
aorta,  with  rupture  of  the  inner  coats.  Large  plaques  of  atheroma.  Double 
aneurism  in  the  descending  thoracic  aorta;  setate  52.     (2339.) 

■^^.  Irregular  relapsing  atheroma  of  abdominal  aorta,  very  wide  spread., 
with  irregular  calcification,  with  ingrowth  of  vase  vasorum  into  the  intima. 
hsemorrhage  and  pigmentation.  Associated  also  with  new  plates  of  athe- 
roma in  various  stages.     The  coeliac  axis  is  decidedly  narrowed.      (209A.) 

36.  Finger  of  a  supposed  leper  at  Bendigo,  showing  ulceration  and 
shrivelling.  There  is  very  se\-ere  chronic  arteritis  and  peri -arteritis,  and 
also  enclo-neural   and  peri-neural  fibrosis.     (2337A.) 

37.  Rapid  gunmiatous  growths  in  the  psoas  magnus  and  the  adjacent 
lymph  glands,  resembling  sarcoma.     (2233.) 

38.  Chronic  syphilitic  outgrowth  from  the  serratus  magnus  and  adjacent 
muscles,  irregular,  lumpy,  with  typical  syphilitic  chronic  myositis.     (2235.) 

39.  Syphilitic  fibrosis  of  the  erector  spinse,  of  the  replacing  type,  with- 
out enlargement  or  tumour  character.     (2234B.) 

40.  Svphilitic  growth  from  the  groin,  w-ith  thickened  and  dilated  vessels, 
cvsts,   and  intra-cvstic  growth.      (2231.) 

Table  IV. 
4T.   Typical    syphiloma    at   angle   of   mouth,    with     loss    of     substance, 
repair,  deep  fibro-cellular  infiltration  not  altogether  concealing  the  muscle 
of  the  lip.     (2275.) 

42.  Chronic  gumma  of  tongue,  deep  seated,  firm,  fibro-cellular.  well 
defined,  not  obscuring  the  vertical  muscle  fibres,  with  trifling  cracking  at 
the  adjacent  lateral  edge  of  the  tongue,  but  no  epithelial  activity.     (2277.) 

43.  Chronic  syphilitic  ulceration  of  the  fauces  and  pharynx,  with 
thickening  around  the  orifice  of  the  larynx.     (2281.) 

44.  Rapid  gummatous  destruction  of  the  orifice  and  upper  box  of  the 
larynx,  associated  with  old  wash-leather  gummatous  ulcer  at  the  root  of 
the  tongue.     (2262.) 
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45-  Larynx  with  gummatous  thickening  over  the  left  arytaenoid,  and 
sharp-edged  deep  ulcers  within  the  larynx,  and  old  fibrosis,  thickening  and 
contraction  of  the  left  side  of  the  epiglottis.     (2261.) 

46.  Old  syphilitic  lesions  in  tongue,  larynx  and  trachea.  Smooth  scars 
on  tongue.  Cicatrisation  after  destruction  of  the  upper  box  of  the  larvnx. 
Fibrosis,  thickening,  puckering,  and  scarring  in  the  trachea.     (2273.) 

47.  Syphilis  of  the  pylorus,  with  indolent  superficial  ulceration,  with 
deep  fibro-cellular  thickening,  and  typical  microscopic  characters.  Xo 
epithelial  downgrowth.  Associated  with  linear  atheroma  and  atrophic 
emphv.sema  ;  petate  27.      (.^qoqb.) 

48.  Syphilitic  ulcers  in  the  ileum,  in  Peyer's  patches,  quadrilateral, 
thick-based,  with  filamentous  growths  from  the  peritoneum  opposite;  no 
tubercles;  very  chronic;  aetate  ^^.     (2285A.) 

49.  Fairly  rapid  gummatous  infiltration  of  the  rectum,  with  great 
thickening  of  fairly  uniform  character  ;  no  deep  ulceration,  no  fungation, 
no  epithelial  activity,  the  surface  indolently  suppurating,  and  with  serpi- 
ginous superficial  ulceration  higher  up.      From  a  man  aged  33.     (2287.)- 

50.  Typical  chronic  tertiary  syphilis  of  the  rectum  in  the  female, 
with  fibrous  structure  close  tO'  the  anus  ;  thickening,  and  pits  and  bridles 
above  the  stricture,  and  superficial  serpiginous  ulceration  higher  up. 
(2289.) 

51.  Rapid  gummatous  destruction  of  the  cervix  uteri,  upper  part  of 
vagina  and  floor  of  bladder,  the  body  of  the  uterus  being  almost  detached  ; 
large  vesico-vaginal  opening.  (2327.)  The  destruction  was  too  rapid  for 
carcinoma. 

■{2.  Chronic  ulceration  and  fibrocellular  infiltration  in  the  upper  part 
of  the  vagina  and  cervix  uteri,  wdth  thickening  and  contraction.  The 
process  was  very  slow,  and  the  ureters  l^ecame  obstructed,  and  surgical 
kidnevs  developed,  without  progressive  loss  of  flesh  or  marked  cachexia. 
(2328'.) 

WEDNESDAY,   21ST   OCTOBER. 

Medicine. 

Table  I. 

SYPHILIS    OF    THE    HEART. 

^T^.   Chronic  aortic  endocarditis,  wiih  thickening  of  the  aortic  segments, 
and  contraction   crosswise,    from  the   attached  edge  to  the   free  edge,    so- 
that  the  segments  could  not  meet.     Aortic  regurgitation.     Immense  patches 
of  syphilitic  atheroma  immediately  alx)ve  the  valves.     Aetate  40.     (3576.) 

54.  Chronic  aortic  endocarditis.  One  segment  contracted  lengthwise 
from  one  bridle  to  the  other,  so  that  it  cannot  leave  tlie  aortic  wall.  Two 
segments  partly  retro\erted.     Severe  syphilitic  atheroma  in  ascending  aorta. 

(3543-) 

55.  Chronic  aortic  endocarditis  witli  thickening  and  retroversion  of  seg- 
ments.    Severe  syphilitic  atheroma  in  ascending  aorta.     (3544.) 

56.  Severe  syphilitic  atheroma  of  ascending  aorta.  Yielding  of  aortic 
bridles,  ^vith  retroversion,  in  the  absence  of  endocarditis.     (3582.) 

57.  Syphilitic  stenosis  of  mitral  valve,  with  great  thickening,  deformity, 
calcification,  and  with  festooned  fibroid  markings  on  the  ventricular  septum. 

(2344-) 

58.  Rapid  svphilitic  mvocarditis,  with  massive  fibro-cellular  infiltration 
and  thickening  in  the  wall  of  the  left  ventricle,  the  new  tissue  soft  and 
doughy.      (3668.) 
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59-  Chronic  syphilitic  myocarditis,  with  wliite  fibroid  streaks  in  the 
wail  of  the  left  ventricle.  Calcified  coronary  arteries.  Infarction  in  the 
wall  of  the  left  ventricle.     (3665.) 

60.  Chronic  atrophic  myocarditis,  with  fibrosis  and  extreme  atrophy,  and 
with  great  dilatation  of  the  left  \entricle.  Calcified  remains  of  gummatous 
infiltration   near  the  apex.     (3667.) 

61.  Chronic  mvocarditis  with  fibrosis  and  atrophy  in  the  wall  of  the  left 
ventricle,  and  with  secondary  aneurismal  pouch  at  the  apex  of  the  heart. 
Calcified  coronary   arteries.      (3679.) 

62.  Syphilitic  atheroma  of  coronary  arteries  with  chronic  myocarditis. 
'Jlirombosis.      Myomalacia.     Rupture  of  the  left  ventricle.     (3678c.) 

6t,.  Syphilitic  atheroma  of  the  ascending  aorta.  Contracted  coronary 
orifices.      Sudden  death.      (3670B.) 

64.  Syphilitic  atheroma  of  the  ascending  aorta.  ?ilarked  claudication 
of  coronary  orifices.  Aortic  regurgitation  from  tying  up  of  one  segment. 
Fatal   angina.    (3670c.) 

Table  11. 

INTERSTITIAL   PNEUMONIA. 

65.  Chronic  pneumonia  and  pleurisy  after  lobar  pneumonia,  which 
failed  to  resolve.     (337 3A.) 

66a.  Miners'  disease.  Mild  form  of  anthracosis,  with  carbon  chiefly 
sub-pleural,  and  with  general  emphysema. 

66b.  Miners'  disease.  Early  stage,  in  a  quartz  miner  at  Bendigo,  after 
ten  years'  work.  Patient  killed  at  age  of  ^8  by  a  premature  explosion. 
Early  fibrosis,  pigmentation,  and  emphysema.     (3373D.) 

67.  Miners'  disease.  Ad\anced  stage  in  a  quartz  miner  at  Bendigo; 
•dying  from  epithelioma  of  the  lip ;  aetate  49.  History  of  mining  work 
for  between   20  and  25  years.     Advanced  fibrosis  and   pigmentation,   and 

•coarse  emphysema.     (3373E.) 

68.  Miners'  disease,  Avith  earlv  tubercle,  in  an  old  man.  Nodular 
induration  with  chronic  tubercle  in  upper  lobe.  Wide-spread  fibrosis  in 
lower  lobe,  with  recent  tubercle  at  ba.se.     (3373H.) 

69.  Miners'  disease,  with  advanced  tubercle.  The  patient  had  been 
mining  for  twenty  years,  and  died  of  haemoptysis.  Large"  cavity  in  uppei 
lobe.     Fibro-caseous  nodules  scattered  through  the  lower  part  of  the  lung. 

(3373I-) 

70.  Fibroid  phthisis;  the  upper  lobe  contracted,  denselv  fibroid  and 
pigmented,  with  dilated  bronchial  tubes,  and  thick  pleural  adhesions.  The 
lower  lobe  dotted  with  recent  tubercles.     (2103.) 

71.  Fibro-pigmentary  phthisis;  an  emphy.sematous  lung,  with  basal 
ca\ity,  bounded  by  pigmented  fibroid  tissue  obscurely  caseating.     (345.) 

72.  Syphilitic  cirrhosis  of  lung,  very  irregular,  v»-ith  patchy  fibrosis, 
pigmentation,  and  patchy  emphysema.  The  fibrosis  radiates  from  the 
blood  vessels   and  bronchial   tubes. 

73.  Syphilitic  lung,  with  .small  gummata,  and  with  a  network  of 
fibroid  bands  spreading  in  from  the  pleura  along  the  interlobular  planes. 

(3439-) 

74.  Syphilitic  phthisis,  like  fibroid  phthi-sis,  very  chronic,  with  fibrosis 
and  pigmentation  and  dense  adhesions,  but  .showing  al.so  very  defined  sup- 
purating cavities  with  den.se  fibroid  walls.     (3440.") 

75.  Immense  calcification  in  old  pleural  adhesions.     (291  a.) 
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Tabu  III. 
76  88.    \'ariou.s    forms   of    fibrosis  of    llie    liver   and    kidneys,    with   eir- 
largcmoiit  or  contraction,  smooth  or  granular    or  lump\,  illustrating  Pro- 
fessor Allen's  paper  on  cirrhosis. 

Tabic  IV. 

DISEASES   OF  THE  NERVOUS   SYSTEM. 

89.  Micrencephalia,  limited  to  the  left  cerebral  hemisphere  and  right 
cerebellar   hemisphere.        (4606A.) 

90.  lirain  weighing  ^t^  oz.   from  a  boy  aged  4.     (4614.) 

91.  Cyst-like  development  of  the  left  lateral  ventricle.     (4610.) 

92.  Cyst-like  dilatation  of  anterior  horn  of  left  lateral  ventricle,  simulat- 
ing hydatid.     (4611  and  4612.) 

93.  Atrophy  of  the  convolutions  around  the  left  Sylvian  fissure,  and 
deep  softening  of  the  brain  beneath,  and  with  deep  softening  of  the  right 
hemisphere,  following  thrombosis  of  cerebral  arteries.     (4640A.) 

94.  Atrophy  of  the  parietal  convolutions  above  the  Sylvian  fissure,  and 
of  the  corresponding  portion  of  the  occipital  lobe,  on  the  right  side.  Asso- 
ciated with  atheroma  and  thrombosis  of  the  basilar  artery  and  right  middle 
cerebral  artery.     (4641.) 

95.  General  paralysis.     (4644B.) 

96.  Brain  of  epileptic  imbecile,  resembling  that  of  general  paralysis. 
Aetate   15.     (4644c.) 

97.  So-called  acute  myelitis  (white  softening)  of  spinal  cord.     (4676.) 

98.  Transverse  mvelitis,  w'ith  tubercle  of  the  spine  causing  compression. 

(4673-) 

99.  Dense  fibrosis  of  the  cord  after  softening.     (4687.) 

100.  Syringomyelia,    with   typical    gliosis   and   excavation.     (4687 a.) 
10 r.   An  extremely  rare  example  of  melanoma  of  the  pia  mater  of  the 

spinal  cord,  and  in  less  degree  of  the  brain.     This  is  a  primary  disease, 
quite  distinct  from  melanotic  sarcoma.     (740.) 

THURSDAY,    22ND   OCTOBER. 
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TahU  J. 

T02.   Haemorrhagic  pancreatitis  with  fat  necrosis.     (4279A.) 

103.  Chronic  suppuration  in  pancreas  opening  into  duodenum.  Sup- 
puration between   stomach,   liver,   &r.      (4282A.) 

T04.  Chronic  abscess  in  neck  of  nancreas.  witli  a  small  gall-stone  in 
the  abscess  cavity.  Numerous  small  calculi  in  iho  neck  of  the  gall- 
bladder. Fine  cirrhosis  of  the  li\er.  Limited  thrombosis  of  portal  veins 
within  the  liver.     Small  ulcers  in  the  stomach  near  the  pvlorus.     (42826.) 

105.  Cystic  dilatation  of  the  pancreas,  following  stricture  of  the  ductus 
rommunis  choledochus.      (4288.) 

io6.  Cystic  pancreas,  developmental,  associated  with  rvstic  kidnevs. 
(4287A.) 

T07.  Pancreatic  calculi,  with  dilatation  of  the  pancreatic  duct.  One 
small   ralculus  near  the  papilla  in  the  duodenum.      (4287.) 

T08.   General  induration  of  the  pancreas.      (4283.) 
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lop-  Atrophy  of  pancreas  in  a  diabetic.     (4278.) 

110-112.  Polyorromenitis.  showing  the  separable  false  membrane  on  the 
surface  of  the  liver  (multilobular  cirrhosis),  the  false  membrane  over  the 
capsule  of  the  spleen,  with  adhesions  to  the  diaphragm,  and  the  thickening 
of  the  peritoneum  over  the  lower  part  of  the  pelvic  loop,  with  hypertrophy 
of  the  muscular  coat.     (4200,   4313,  3857.) 

113.  Pouchy  sacculation  of  the  colon.  (4174.)  The  saccules  contain 
faeces,  more  or  less  dried.  It  is  extremely  rare  to  find  any  infection  of 
the  peritoneum  over  these  saccules,^  a  fact  which  greatly  detracts  from 
the  validity  of  any  mechanical  theory  of  appendicitis,  salpingitis,  &c. 

114.  Stricture  in  the  pelvic  loop,  probably  syphilitic,  with  adhesion  to 
the  bladder  and  to  the  omentum.     (4179A.) 

115.  Sacculated  rectum,  with  abscess  between  the  rectum  and  bladder 
opening  into  both,  and  with  decided  stricture  of  the  rectum.  Associated 
with  syphilitic  lump\   kidneys,  general  dry  peritonitis,  &c.     (4176A.) 

TahU  11. 

116.  Sloughing  of  the  gall-bladder,  with  peritonitis.     (4273.) 

117.  Haemorrhagic  inflammation  of  the  gall-bladder,  with  much 
swelling.     (42  73^-) 

118.  Ulceration  of  the  gall-bladder.     (4274.) 

119.  More  chronic  ulceration  in  the  gall-bladder,  associated  with  stric- 
ture of  the  cystic  duct.  The  gall-bladder  was  distended  with  thin  pus. 
Gouty  kidneys.     (4274A.) 

120.  Chronic  inflammation  of  the  gall-bladder,  with  fibroid  thickening. 
Calculi   present,    with  probable   syphilis.      (3275A.) 

121.  Very  chronic  cholecystitis,  with  dense  fibroid  thickening.        Gall- 
:stones.      (4^75i*"-) 

122-123.  Progressive  multiple  arthritis,  sho'vying  early  changes  in  the 
elbows,  with  filamentous  synovial  growths,  &c.  ;  dislocation  of  both  wrists; 
dislocation  and  ankylosis  in  knees ;  ankylosis  in  ankle.  Typical  brown 
maculae  on  forearms.      From  a  woman  aged  31.      (3146A  and  b.) 

124-125.  Hyperplastic  metaplastic  osteo-arthropathy  of  the  knees,  out- 
wardly simulating  malignant  disease,  but  with  immense  overgrowth  and 
remarkable  metaplasia  of  all  the  articular  elements.     (3150A  and  B.) 

Table  III. 

126.  Solitary    acute    abscess  of   liver,    perforating   the   diaphragm    and 
■excavating  the  lower  lobe  of  the  lung.      (1980.) 

127.  Solitary  chronic  ab.scess  of  liver,  with  very  thick  fibroid  wall, 
ultimately  opening  into  the  pleural  cavitv.  Wide-spread  cholangitis  and 
early  secondary  abscesses  in  the  liver.     (4220.) 

128.  Multiple  acute  pyaemic  abscesses  in  the  liver,  all  of  small  size, 
with  very  perfect  peptonization,  so  that  the  margin  of  reaction  is  extremely 
narrow.     (4213.) 

129.  Multiple  subacute  abscesses  of  the  liver,  with  imperfect  pep- 
tonization, and  broad  zones  of  reaction.     (1982.) 

130.  Multiple  abscesses  in  the  liver  in  various  stages,  no  focus  of 
infection  being  discovered.      (4213A.) 

131.  Typical  actinomycotic  suppuration  in  the  liver.  (j^prA^z.)  Very 
-widespread.     The  spleen  similarly  affected. 
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13^-133.  Small  rhronic  appeiKlicular  abscess,  with  thrombosis  along  the 
ilt'OiX-klic.  suporior  mesenteric  and  i)ortal  veins,  anfl  hranchini;  lines  ut 
suppuration  in  the  liver.      Pyle-phleiiitis.      (2031 A  and  B.) 

134.  Carcinoma  <if  the  heail  of  the  pancreas  infiltrating  the  common 
l>ile  iluet.  .*>einic  eh(>laniiitis.  with  diffuse  suppuration  in  th.e  liver. 
Necrosis  and  luemorrhaire  in  the  pancre.is.      Diverticula  in  the  duodenum. 

(-'032.) 

135.  Diffuse  suppuration  along  the  bile  ducts  in  the  liver,  .secondary 
to  su]'i)urating  hvdatid  of  the  liver  burstintr  into  the  ri^ht  hepatic  duet. 
(4J19.) 

136.  Subphrenic  abscess  between  the  diaphragm  and  spleen.      (2032.) 

137.  Suppuration  between  the  stomach,  liver,  spleen,  and  dia])hragm. 
secondary  to  perforating  ulcer  of  the  stomach.  Perforation  of  diai)hragm. 
Bronchopneumonia.      (2032B.) 

138.  Subphrenic  aliscesses  originating  in  the  liver;  following  chronic 
ulcer  of  the  stomach.  Probably  associated  with  syphilis.  FiI)roid  patdies 
ran  into  the  liver.     (2032c.) 

139.  Supraphrenic  abscess  opening  into  a  Ijronehial  tu!  e.  l""r(!m  a  case 
of  imi)ermeable  stricture  of  the  urethra   with  pyelonephritis.     (J032A.) 

Tabic  IV. 

HYDATIDS   OF  PELVIS. 

140.  Naked  mother  cyst  found  loose  in  the  pelvic  cavitv.  having  only 
a  slight  tag  of  adhesion  to  the  peritoneum  behind  the  bladder.  Evidently 
the  peritoneum  served  as  a  capsule.  There  was  no  primarv  cyst  from 
which  this  had  escaped.     (2724.) 

141.  Several  hydatid  cysts  found  loose  in  the  pelvic  cavity,  each  having 
a.  capsule  of  peritoneum.  These  were  of  omental  origin,  bv  exogenous 
l)U(l(ling  and  detachment.  .  (2725.) 

142.  Hvdatid  cyst  adherent  t<i  the  front  of  the  rectum  in  Douglas' 
pouch.     Subperitoneal.     (2727.) 

143.  Hydatid  cysts  l)etween  the  bhulder  and  re:-tum.  d'splacing  the- 
vesicula  seminalis,  bulging  into  the  rectum,  with  consequent  hydrone- 
phrosis.    Associated  with  hydatid  of  the  omentum.     (2728.) 

144.  Hvdatid  cyst,  with  stout  ndventitia.  between  the  bladder  and 
rectum  of  the  male,  extending  down  nearly  to  the  perineum.     (2730.) 

145.  Hvdatitl  cvsts  on  either  side  of  the  rectum,  the  left  one  opening- 
into  a  long  sac  between  the  i)rostate  and  rectum.     (2729.) 

146.  Complicated  multiple  hydatid  cysts  of  the  pelvis.      (2731.) 

147.  Hvdatid  in  the  pelvic  cellular  tissue  on  the  left  side,  with  Y\"\\i 
adhesion  to  the  bladder  in  the  male.  Associated  with  hydatids  of  the 
liver  and  omentum.     (2732.) 

T48.  Hvdatid  of  the  right  ovar\ .    with   hydatid  of  the  liver   and   left 

kidney.  (2736.) 

149.  Old  calcified  hydatid  of  the  ovary.     (2737.) 

150.  Hvdatid  cvst  of  the  broad  ligament,  with  rotation  of  the  jiedicle. 

(2734-) 

151.  Subperitoneal  hvdatid  n])ening  into  the  l""allop:an  tube.  Pub- 
lished in  the  Ausiraliait  Medical  Journal,   1879,  page  478.     (2735.) 

152.  Hydatid  in  the  right  side  of  a  m\omatous  uterus,   spreading  into- 
the  right  broad  ligament,  and  between^  the  uterus  and  rectum.     (2733.) 

153.  Hydatid  in  a  uterine  myoma  beneath  the  peritoneum.     (2733A.) 
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FRIDAY,  OCTOBER  23. 
Obstetrics  and  Gyn/ecology. 
Table  I. 

154.  Lftose  villous  type  of  chorionic  placenta  at  term.     (5059A.) 

155.  Placenta  divided  into  two  nearly  equal  parts,  the  cord  being  in- 
serted in  the  membranes  between.  Firm  placenta  with  thickening  of  small 
vessels.     (5058A). 

1^6.  Twisted  umbilical  cord  without  knotting.  Child  born  dead, 
apparently  early   in  seventh  month,   but   with  measurements  as  in  the   5-6 

month.      (5°74)- 

1^7.  Absence  of  liquor  amnii,  cord  round  neck,  cord  and  membranes 
adherent  to  child.      (5058). 

158.  Tw^in  conception,  each  with  separate  membranes,  the  two  sacs 
.idherent  together.  Haemorrhage  occurred  at  the  sixth  week,  with  death  ot 
the  twins,  without  delivery,  without  maceration  ;  membranes  and  twins 
•came  awa\    entire  at  the  sixth  month.      (4984.) 

159.  Anterior  cleavage  of  the  chick,  limited  to  cleavage  of  the  upper 
beak  with  defect  above  the  beak  resembling  cyclops,  but  with  the  eyes 
normal] \-  placed.      (See  photograph  I.) 

160.  Anterior  cleavage  of  the  chick,  deeper,   with  two  heads.     {84). 

161.  Anterior  cleavage  in  child.  A  tw^o-headed  female  child,  with 
cleavage  apparentlv  limited  to  the  head  and  neck,  but  really  extending  to 
the  lower  lumbar  region,  as  shown  bv  the  skiagram.  The  heart  is  mesial, 
with  one  \entricle  imperfectly  divided  by  column^E  carneaj.  not  forming 
a  definite  septum.  An  aorta  rises  on  either  side,  each  aorta  giving  off 
external  and  interna]  carotid  and  subclavian  arteries.  The  left  internal 
jugular  vein  of  the  right  head  and  the  right  internal  jugular  of  the  left 
iiead  unite  in  the  middle  line,  and  receive  the  left  internal  jugular  vein 
of  the  left  head  below  the  point  of  junction.  The  resulting  vein  passes 
l>ehind  the  right  aorta  and  then  receives  the  right  internal  jugular  of  the  right 
child  b,efore  passing  do\^•n  to  the  right  auricle.  A  separate  pulmonary  artery 
<-omes  off  on  each  side,  arising  on  the  mesial  side  of  the  right  aorta,  and 
on  the  outer  side  and  in  front  of  the  left  aorta.  The  descending  aorta  is 
mainly  a  continuation  of  the  left  pulmonary  artery,  and  has  a  small  ductus 
arteriosus  uniting  it  to  the  left  aorta.  The  limbs  are  apparently  normal. 
The  d,eep  cleft  of  the  spine  ^vithout  corresponding  cleft  of  the  trunk  is  very 
striking.      (See  skiagram   TI.) 

16 J.  Posterior  cleavage  in  the  chick,  showing  four  legs  arising  from_ 
one  malformed  bod\-.  The  spine  is  cleft  from  behind  right  up  to  the 
base  of  the  skull,  as  shown  in  the  accompanying  skiagram.  The  head  is 
single,  with  partial  anencephalus.  The  cranial  \ault  is  wanting,  and  the 
scalp  is  replaced  bv  an  ulcer  which  was  covered  by  a  scab.  The  chick 
was  born  ali\e,  but  died  when  the  scab  w^as  removed.  (See  skiagram  TIL) 

163.  Homologous  twins  with  partial  fusion  at  the  cranial  extremity. 
The  twins  are  female,  and  form  an  oblique  janiceps.  being  joined  obliquely 
in  the  posterior  parietal  regions,  so  that  both  faces  look  slightly  forwards 
as  well  as  outwards,  the  left  ear  of  the  right  child,  and  the  right  ear  of 
the  left  child  being  close  together.  The  left  child  is  decidedly  larger  than 
the  right.     (See  .skiagram  TV.) 

164.  Tubal  pregnancy  unrupture<l.  showing  foetus,  membranes  and 
placenta.     (502  7  a). 

165.  Tubal  pregnancy,  ruptured,  with  separate  implantation  of  the 
-chorionic  membranes  and  of  the  foetus  still  enclosed  in  the  amnion.     (5035.) 

166.  Abdominal  jiregnancy.  Retained  fcetus  with  incipient  litho- 
psedion.      (5054A). 
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Table  11. 

PUERPERAL    SEPSIS. 

167-168-169.  Six-cimens  of  polypoid  endometritis  nt  the  placental  site- 
(5C76A,  5077,  5081). 

170.  Adherent  placenta.     Syphilitic  vessels  in  the  cord.     (5082B). 

171.  Adherent  placenta,  with  marked  patchy  fibrosis  and  interstitial 
hasmorrhage.     (5084). 

172.  Ball-like  firm  adherent  placenta.  Death  from  hcemorrhage. 
(5082c). 

173.  Puerperal  peritonitis.  N'o  involution  of  uterus.  Foul  placenta 
mark  with  polypoid  endometritis.  Infection  along  l)oth  Fallopian  tubes, 
but   chiefly   the   left.     Early   thrombosis  of   veins.     (5096). 

174.  Puerperal  endometritis,  with  left  pyosalpinx.  The  cstium 
abdominale  opening  into  a  large  abscess  encapsuled  between  the  pelvic 
wall,  bladder,  uteru.s,  and  intestines.  The  intestinal  wall  bounding  the 
cavitv  was  ulceratinir.  There  was  a  small  right  pyosalpinx  which  ruptured. 
causing  general   peritonitis.     (2036). 

175.  Adherent  placenta,  putrefying  and  macerated,  forming  a  bunch 
of  long  foul  shjeds.  Scarcely  any  involution  of  uterus.  Foul  throm- 
bosis  of    sinuses   extending   along   the   ovarian    veins.     (1894). 

176.  Foul  placental  site.  Remains  of  polypoid  endometritis.  Invo- 
lution far  advanced.  Plugging  of  sinuses.  Thrombosis  of  right  ovarian 
vein  presenting  into  the  vena  cava  inferior,  but  not  occluding  the  cava. 
Suppuration  in  the  left  broad  ligament.     (2039A). 

177.  Complete  involution.  Placental  mark  apparently  clean. 
Suppurative  thrombosis  in  the  sinuses,  with  phlebitis  extending  up  the  right 
ovarian  vein,  and  spreading  from  it  to  form  honeycombed  spaces  full  of 
pus.     (i8q8.') 

168.  Multiple  puerperal  thrombosis,  uterine,  cardiac  and  pulmonary. 
The  uterus  is  involuted  almost  completely.  The  placental  mark  is  appar- 
entlv  clean,  but  septic  thrombosis  has  spread  upward  from  the  sinuses. 
(1910). 

179.  Diffuse  suppuration  m  the  substance  of  the  cervix  uteri,  and  v^ 
the  adjacent  part  of  the  vaginal  wall,  spreading  into  the  floor  of  the 
bladder.  From  septic  thrombosis  following  bruising.  Haemorrhage  in 
the  wall  of  the  rectum.     (2038;. 

180.  Chronic  puerperal  abscess  in  the  broad  ligament.  Endometritis 
persisting,  though  involution  is  advanced.  Toxic  changes  in  a  uterine 
myoma.      (5  toga). 

Tabic  111. 

FLEXIONS,    VERSIONS,    ETC. 

i8t.  Retroverted  broken-backed  uterus,   with  long  bands  of  peritoneal 
adhesion.      Hgemorrhajjic  endometritis    at    fundus.      Cvstic  endometritis  in 
middle    se^^ment.      Ostia    abdominalia   closed    and   bound    to   the   ovaries. 
(4921.) 

182.  Retrover.sion  of  the  uterus  in  a  child  aged  11,  a  congenital 
syphilitic,  who  died  from  burns.     (4923). 

183.  Advanced  abrupt  anteflexion  of  the  uterus  without  endometritis, 
in  a  congenital  syphilitic;  aetate  17.     (4924.) 


Text,  sec  p.  387. 


Anterior  Cleavagk  ix  Ciiii.n. 
Two  heads.      Deep  cleavage  of  spine. 
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184.  Anteflexion  of  uterus  in  one  continuous  curve.  Follicular  endo- 
metritis of  cervix.  Old  membranous  adhesion  from  fundus  to  back  of 
bladder.     (4926A). 

185.  Anteflexion   of   uterus   with   anteversion.      (4926). 

186.  Retro-lateriversion  with  antefiiexion.  Myomata  presenting  in  the 
recto-uterine  pouch  and  burrowing  in  the  broad  ligament.     (4919A.) 

187.  Elongation  of  cervix  uteri.     (4947.) 

188.  Prolapsus  of  vagina  with  secondary  elongation  of  cervix,  simul- 
ating procidentia  utera.     (4945). 

189.  Mvoma  of  cervix  uteri,  with  flexion  of  uterus.  Polypoid  growths 
from  the  endometrium.  Immense  thickening  of  the  wall  of  the  cervix 
away  from  the  tumour.     (552). 

190.  Myoma  of  cer\ix  uteri,  with  great  elongation  of  the  cervical  canal 
and  thinning  of  the  wall.      Foliate  polypus  in  cervix.      (553). 

Table  IV. 

191.  Greatly  enlarged  irregular  sclerosed  ovaries,  showing  that  extreme 
fibrosis  can  occur  without  any  trace  of  cyst  formation.     (1696). 

192.  Cystic  ovaries  from  a  cengenital  syphilitic;  setate  18.     (1694). 

193.  Rapid  general  caseating  tubercle  of  the  endometrium,  spreading 
from  the  Fallopian  tubes.     (2187). 

194.  Chronic  firm  ulcerous  tubercle  of  the  whole  endometrium,  with 
tubercle  of  both  tubes.  One  tute  had  become  adherent  in  the  near  neigh- 
bourhood of  the  liver  in  an  old  pregnaricy,  and  greatly  lengthened.   (2186). 

195.  Syphilitic  ulceration  of  the  rectum;  condylomata;  almost  complete 
occlusion  of  the  vagina.     (2292). 

196.  Uterus  removed  on  account  of  uncontrollable  haemorrhage.  Gene- 
ral uterine  angiorna ;  setate  19.     (585.) 

197.  Fungating  sarcoma  at  fundus  uteri;  independent  small  mvoma. 
(1018). 

198.  Diffuse  sarcoma  of  the  endometrium.     (1024.) 

199.  Fungating  sarcoma  of  cervix  uteri.  Myoma  at  fundus.  Cystic 
sarcoma  between  uterus  and  bladder,  almost  presenting  into  the  bladder. 
(1027A). 

200.  Infiltrating  endothelioma  at  the  bottom  of  Douglas'  pouch,  with 
nodules  extending  towards  the  perineal  bodv  and  with  infection  of  the 
pelvic  peritoneum.      (730B). 

2or.   Carcinoma  of  the  cervix  uteri,  showing  the  earliest  stage.     (1441). 

202.  Earlv  stage  of  carcinoma  of  the  bodv  of  the  uterus.     (1446A). 

203.  Carcinoma  of  the  cervix  uteri  showing  limited  ulceration  without 
fungation.  But  the  disease  is  not  in  an  early  stage.  There  are  nodules 
deep  in  the  wall  of  the  uterus,  with  fine  granules  disseminated  in  the  peri- 
toneum and  small   nodules  in  the  liver.      (1586). 

204.  Diffuse  carcinoma  of  the  uterus,  resembling  hypertrophy  on  a 
larse  scale,  but  with  infiltration  of  the  vesico-uterine  and  recto-uterine 
folds  and  of  the  pelvic  Ivmph  glands.     (1455.) 

205.  Sarcoma  of  the  breast  shoAving  ossification.  The  osteoplasia  wa.s- 
of  malignant  type.      (759a). 
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